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PDP-12 DEMO USER PROGRAM 

DIS CLAIMER 

The accompanying LINCtape e n t i t l e d  LAP6-DIAL* and DEMO Monitor 

System c o n t a i n s  a v a r i e t y  of  d a t a  a c q u i s i t i o n , r e d u c t i o n ,  manipula- 

t i o n ,  and p r e s e n t a t i o n  programs which o p e r a t e  on t h e  PDP-12A. A l l  

b i n a r i e s  may be loaded v i a  t h e  DEMO Monitor or w i t h  LAP6-DIAL, and 

are e i t h e r  s e l f - s t a r t i n g  o r  are s t a r t e d  by  p r e s s i n g  I / O  PRESET and 

START 20.  A b s t r a c t s  d e s c r i b i n g  the o p e r a t i o n  o f  each o f  these 

programs a r e  a t t a c h e d .  

All credi t  f o r  t h e s e  programs be longs ,  i n  most cases, t o  t h e  

o r i g i n a l  a u t h o r s .  T h e  only  c o n t r i b u t i o n  o f  t h e  c u r r e n t  a u t h o r s  

w a s  t o  conver t  t h e s e  programs t o  run  under the DEMO Monitor as a 

convenience t o  PDP-12 u s e r s .  

The q u e s t i o n  of  r e s p o n s i b i l i t y  f o r  t h e s e  programs is  a d i f f i c u l t  

one. Obviously t h e  o r i g i n a l  a u t h o r s  cannot  be h e l d  r e s p o n s i b l e  

f o r  c o r r e c t  o p e r a t i o n  of the modif ied programs i n  a new machine. 

Nor can D i g i t a l  Equipment Corpora t ion  c l a i m  t o  be r e s p o n s i b l e ,  

as we do no t  have adequate  d e s c r i p t i o n s  of  the i n t e r n a l  s t r u c t u r e  

of some of t h e s e  programs. A l l  appear  t o  work. W e  would sugges t  

tha t  t h e  programs be checked ou t  b e f o r e  b a s i n g  any s u b s t a n t i a l  

conclus ions  on r e s u l t s  ob ta ined  w i t h  them. LAP6-DIAL sources  

have been ob ta ined  f o r  most data r e d u c t i o n  programs t o  a l l o w  

program v e r i f i c a t i o n  and mod i f i ca t ion .  

* Herea f t e r  r e f e r r e d  t o  as DIAL f o r  b r e v i t y  
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1. INTRODUCTION 

This  manual c o n t a i n s  d e t a i l e d  in fo rma t ion  on t h e  PDP-12 DEMO12 Monitor 

System ( a l s o  r e f e r r e d  t o  as DEM012) .  

The f i r s t  8 s e c t i o n s  of t h i s  manual i n c l u d e  in fo rma t ion  on f i l e  s t r u c -  

t u r e s ,  i n p u t / o u t p u t ,  c o r e  usage, s tates of  t h e  DEMO Monitor,  t r a n s i t i o n s  

from s t a t e  t o  s t a t e ,  and t h e  impor t an t  f l a g s  and i n d i c a t o r s .  

DEMO12 c o n s i s t s  of f i v e  main programs, LOADER, I N I T L I Z E ,  SEQg, SEG1, 

and BALLON, which a r e  d i s c u s s e d  i n  s e c t i o n s  9 ,  1 0 ,  11, and 1 2 .  Refer  t o  

s e c t i o n  1 6  f o r  t h e  procedure  t o  combine t h e s e  programs. 

S e c t i o n  13  o u t l i n e s  t h e  Monitor messages t h a t  appear  on t h e  scope. 

S e c t i o n  1 4  d e s c r i b e s  how t o  add a program so  it can be c o n t r o l l e d  

by DEM012 .  

The procedure  f o r  changing t h e  Summary and Help Frames i s  b r i e f l y  de- 

s c r i b e d :  a more d e t a i l e d  d e s c r i p t i o n  o f  t h i s  procedure  i s  i n  t h e  DEMO12 

Users' Guide, DEC-12-UXZA-D. 

Opera t ing  Procedures  are i n  S e c t i o n  1 7 .  DEMO12 l i s t i n g s  are a v a i l a b l e  

from t h e  Program L ib ra ry .  

1- 1 





2 00 Haridwam Requirements 

The monitor w i l l  run  on a b a s i c  PDP-12A. U s e  i s  made of t h e  

VR12 d i s p l a y ,  t h e  LINCtape c o n t r o l  and two u n i t s ,  t h e  c o n s o l e  Tele type  

and 2K of t h e  b a s i c  4K memory. Options n o t  i nc luded  i n  t h e  PDP-12A 

b a s i c  system a r e  n o t  r e q u i r e d ,  b u t  UP t o  6K of c o r e  may be used by 

t h e  DEMO U s e r  Programs (DUPS 1. The DUP loade r  w i l l  l oad  6 K  pro- 

grams. 

1 

The monitor i n c l u d e s  a p r o v i s i o n  f o r  t h e  hand l ing  of i n t e r r u p t s  

from devices which a r e  no t  p a r t  of t h e  b a s i c  system. (See para-  

graph 8.1 f o r  a d e s c r i p t i o n  o f  t h i s  p rov i s ion . )  

2 . 1  Software Environment 

mhe monitor i s  e n t i r e l y  se l f - con ta ined  and requires no 

a d d i t i o n a l  so f tware  f o r  t h e  o p e r a t i o n  of t h e  s y s t e m ,  excep t  DUPs 

which must conform t o  c e r t a i n  c o r e  r e s t r a i n t s  and no t  use  c e r t a i n  

i n s t r u c t i o n s  d i r e c t l y .  (See paragraph 14.01 

2 - 1  
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3.0 S p e c i a l  Tndex Cons ide ra t ions  

The DEMO System c o n t a i n s  t h e  DEMO Monitor i n  b locks  0-17. 

Block 20 i s  a d u p l i c a t e  of t h e  D I A L  Index,block 346,and i s  l o c a t e d  

i n  block 20 so t h a t  the  DEMO Monitor needn ' t  go a l l  t h e  way up t o  

346 t o  g e t  D I A L ' S  Tndex, t h u s  sav ing  s i g n i f i c a n t  amounts of t a p e  

s h u f f l i n g  t i m e .  D I A L  and t h e  DEMO User Programs (Dum) a r e  i n  

t h e  rest of t h e  tape ,  a long w i t h  some U t i l i t y  programs and sources .  
- - - 

A s p e c i a l  e n t r y  i n  t h e  D I A L  Index  must reserve blocks 0-20, 

103-152 f o r  t h e  DEMO. Although no s p e c i a l  format i s  r e q u i r e d  

for  t h i s  r e s e r v a t i o n ,  t h e  method sugges ted  i s  an e n t r y  i n  t h e  

D I A L  Index a s  i n d i c a t e d  i n  paragraph 3 . 2 .  

3.1 The DIAL/DEMO Index 

Never use a per iod  a t  t he  beginning of a f i l e  name u n l e s s  it 

is a DEMO U s e r  Program. 

3 - 1  



3.1 DIAL/DEMO Tape Storage A l l o c a t i o n  

R E Q U I R E D  FOR 
DEMO MONITOR 

SYSTEM 

NONE O F  THESE FIIES 
R E O U I R E D  FOR D I A L  OR 
DEMO U S E . D I A L  U S E R  

BLOCK F I LETY PE 
470 I 

R E Q U I R E D  FOR 
D I A L  

SYSTEM 

D I A L  U S E R  I FILES 

B I N A R Y  
SUMMARY 
AND 
H E L P  FRAMES 
FOR A L L  
D U P S  

345 I 
346 I D I A L  
347 I I N D E X  
350 I MORE MORE D I A L  

634 1 10 2 
103 

DEMO 
SCRATCH 367 1 

370 635 D I A L  U S E R  
F I U  SOURCES O F  
DEMO MONITOR 
AND ASSEMBLED 
B I N A R I E S  OF 
DEMO MONITOR 
S U B P A R T S  

152 I A R E A . 5 0  BLKS 
153 I D I A L  E D I T O R  

SOURCE 
WORK AREA 
100 BLOCKS 

B I N A R I E S  
O F  
EXECUTABLE - DEMO 
- U S E R  - PROGRAMS 

777 I J 
7 

SOURCE B I NARY 
NAME 

LOADER 
SEG0 1 -3. 
SEGl 1-40 
I N I  TL I2 
G R E E T  I N 
BALLOON. 
SEG0 4- 4 
DMO IMDX o 
I3 AND A* 

DA-DTST 
DDATA 1 2 
DMAGSPY 
DFRQANA 

* D D I A L  
EFREQ 12 

oEWAVES 
EB BALL 

* EBASMEM 
FSOLACE 

O F M U S I C  
FKALE ID 
FDRA W 
FECHASK 
FSPC WAR 
TDAYCOM 
TSTPWCH 
TCLOCK 

SCRATCH 
G R E E T I N G  
I IUDEXSRC 

BN B L K S  BN 
0 
1 
4 

10 
11 
12 
17 
20 
22 

165 
37 

153 
72 

163 
170 
173 
176 

B L K S  
1 DIAL 
3 UTILITY 
4 & MISC. 
1 USER 

D I AL- V 2  
MARK 12 
PIP 
EX .PROG 
AD DEMO 
B INLOAD 
L8SIM 
CONVERT 
F 0 CAL8 K 
FOCAL4K 
CAROLS 
LOADER 
INITLIZE 
S E G 0  
SEGl 
BALLOON 
0 4-0 1-70 

522' 2 
511 7 
470 21 
520 2 
614 3 
535 3 
540 3 
543 5 
550 23  
573 21 
617 1 1  
637 2 
660 3 
717 6 
763 6 
771 5 

DEMO 
MONITOR 
SYSTEM 
PROPER 

52 4 
52 6 

I 
1 

1 FILE 
5 
1 
2 
2 
3 \  24 2 

26 4 
32 2 
35 2 
45 1 
46 2 
50 2 
52 1 

63 5 
641 
663 
725 

2 
17 
34 
36 

3 I 
3 3 /  

52 7 2 

210 
216 2 

DEMO USER PROGRAMS 
SOURCE AREA CONTAINS 
HEW FRAMES AND 

53 1 
54 1 
55 1 
56 1 
57 2 
61 2 
63 3 
66 1 
67 2 
71 1 

103 50 

263 5 

244 
250 6 THE BINARY AREA CONTAINS 
256 5 THE ACTUAL PROGRAM 

776 1 
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4.0 F i l e s  

4.1 DIAL D i r e c t o r y  

The D I A L  d i r e c t o r y  i s  assumed t o  be a s  specified: each e n t r y  

i s  e i g h t  words c o n s i s t i n g  of e i g h t  s t r i p p e d  6-b i t  A S C I I  c h a r a c t e r s  

and four  words of b lock  informat ion ,  wi th  a l l  unused words f i l l e d  

w i t h  57578. 

tape .  The DEMO Monitor d o e s n ' t  use  346 o r  347 d i r e c t l y ,  b u t  

r a t h e r  a copy of t h e  D I A L  d i r e c t o r y ,  b lock  346, copied i n t o  b lock  20 

of t h e  DEMO t a p e  us ing  PIP.  Note t h a t  a change t o  t h e  DIAL d i r e c t o r y  

then  w i l l  no t  a f f e c t  t h e  DEMO INDEX u n l e s s  b lock  346 i s  aga in  

modif ied . 
4.2 DEMO Index 

It i s  assumed t o  be on b locks  346 and 347 of t h e  DEMO 

The DEMO Index i s  c r e a t e d  from t h e  D I A L  Index copy i n  b lock  20 

du r ing  i n i t i a l i z a t i o n  and i s  w r i t t e n  on t a p e  b lock  17. The l a s t  

578 words of t he  d i r e c t o r y  a r e  p a r t  of t h e  i n s t r u c t i o n  t r a p  handl ing  

r o u t i n e s  . 
Each e n t r y  i n  t h e  D I A L  Index f o r  which t h e  f irst  c h a r a c t e r  i s  

568 ( ' . I )  i s  copied i n t o  t h e  DEMO Index. Only t h e  f i r s t  30 e n t r i e s  

wi th  ' . I  a s  t h e  f i r s t  c h a r a c t e r  a r e  so copied -- t h e  rest a r e  

ignored. The e n t r i e s  i n  t h e  DEMO Index a r e  then  s o r t e d  by t h e  

second c h a r a c t e r  of t h e  en t ry .  

F i l l e r  c h a r a c t e r s  (778) i n  t h e  name p o r t i o n  of each e n t r y  a r e  

converted t o  spaces.  

4.3 DEMO Index F i l e  

The DEMO Index F i l e  i s  a d i s p l a y  b u f f e r  which i s  c r e a t e d  

dur ing  i n i t i a l i z a t i o n  and w r i t t e n  on t a p e  b lock  16. It c o n s i s t s  

e n t i r e l y  of d i s p l a y  d a t a  i n  a s p e c i a l  format p e c u l i a r  t o  t h e  DEMO 

Monitor, see paragraph 11.2. 
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5.0 Input/Output 

The DEMO Monitor i s  cognizant  of o n l y  t h e  console  Te le type  

and the  LINCtape c o n t r o l l e r  when it hand les  i n t e r r u p t s  u n l e s s  

t h e  DUP reques ted  an i n t e r r u p t  cha in  ex tens ion .  See paragraph 

14.8.4. A l l  i npu t  t o  t h e  monitor normally comes fr6m t h e  Tele- 

t ype  or from t h e  t a p e  c o n t r o l l e r .  A l l  ou tput  normally goes  t o  

t h e  Tele type ,  t h e  VR12 d i s p l a y ,  or LINCtape. A-D i n p u t  comes 

v i a  t h e  DUP. 

The u s e  of t a p e  u n i t s  i s  important .  I n  g e n e r a l ,  t a p e  1, 

i f  a v a i l a b l e ,  w i l l  always be i n  t h e  v i c i n i t y  of b locks  16 and 

17 ,  t h e  d i s p l a y  index and index r e s p e c t i v e l y .  A l l  DUPs a r e  

loaded from t a p e  pI. 

5.1 Othe r  I/O 

I/O with o t h e r  dev ices  can on ly  be handled by a W P  and i f  

t h a t  device  gene ra t e s  i n t e r r u p t s ,  t h e  i n t e r r u p t  cha in  ex tens ion  

f e a t u r e  w i l l  have t o  be used. 
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6.0 Core Layout/Tape Blocks 

6.1 I n i t i a l i z a t i o n  Time 

CORE 
0 -377 

400 - 777 
1000-1377 

1400-1777 

2000-2377 

2400-2777 

3000- 33 7 7 

4000-4377 

4400-4777 

5000-53177 

5400-57 77 

6000-6377 

6400-6777 

7000-7377 

7400-7 77 7 

I n t e r r u p t  and t r a p  hand le r  

I n t e r r u p t  and t r a p  hand le r  

I n t e r r u p t  and t r a p  hand le r  

Not used 

Monitor S t a t e  r o u t i n e s ,  

sub rou t ines ,  and 

m e  s sage  s 

I n i t i a l i z a t i o n  (INITLIZ.) 

I n i t i a l i z a t i o n  (GREETIN.) 

D I A L  Index 

Not used 

First h a l f  of 

Ta lk  Bal loon 

Index Disp lay  Talk Balloon 

DEMO Index  
(du r ing  s o r t )  

( cop ied  from block 20) 

Second Half of 
( a f t e r  s o r t )  / 

6.2 Runtime 

0 - 377 I n t e r r u p t  

400 - 777 I n t e r r u p t  

1000-1377 I n t e r r u p t  

and t r a p  hand le r  

and t r a p  hand le r  

and t r a p  hand le r  

Tape Block 

1 

2 

3 

4 

5 

6-7 

10 

11 

20 

12 

13 

11/14 

17/15 

1400-177 7 Tape Buffer-Index, d i s p l a y  index,  summary or Help 

2000- 2 37 7 state  r o u t i n e s ,  messages 4 

2400-2777 s t a t e  r o u t i n e s ,  messages 5 

6 3000-3377 Subrout ines  

Subrout ines  7 3400-3777 

4000-17777 Demo U s e r  Program (DUP) U s e r  specified 
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7.0 Monitor S t a t e  System 

Changes ofM.oni tor  s t a t u s  when a c o n t r o l  key is s t r u c k  are 

handled through a s t a t e  change t a b l e  i n  t h e M o n i t o r .  The t a b l e  

c o n t a i n s  e n t r i e s  f o r  each s t a t e  and each  c o n t r o l  c h a r a c t e r  such 

kha t  t h e  next  s t a t e  can be determined by  e x i s t i n g  s t a t e  and 

c o n t r o l  cha rac t e r s .  

7.1 S t a t e s  

The fo l lowing  a r e  t h e  s t a t e s  of  t h e  DEN0 Monitor which can 

be i n  effect. 

1. Erro r  Disp lay  o r  Monitor H e l p .  

2. Disp lay  Index  and accep t  a s  i n p u t  t h e  name of a DUP. 

3. Load DUP Summary frame. 

4. Load a DUP. 

5. 

6. Set s t a t e  5 t o  no t  w a i t  f o r  Con t ro l  S and go  t o  s t a t e  4. 

7. Execute t h e  DUP(using t h e  saved s t a t e  i f  one exists). 

8. Disp lay  DUP Help frame 

9. Disp lay  DUP H e l p  (Three states because of d i f f e r i n g  State  

Disp lay  t h e  DUP Summary frame and w a i t  for Cont ro l  S. 

t r a n s i t i o n s )  
10. Disp lay  DUP H e l p  

11. Select next  DUP i n  same group and load  it. 

12. I f  a s t a t e  i s  saved, r e s t a r t  t h e  c u r r e n t  DUP a t  the  saved 
s t a t e .  

13. I f  t h e  DUP i s  loaded, s t a r t  it. 

14. If a DUP is selected, load  it. 
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7.2 T r a n s i t i o n  Tab les  

There a r e  s e p a r a t e  t r a n s i t i o n  t a b l e s  for each c o n t r o l  c h a r a c t e r .  

The new s t a t e  i s  a half-word e n t r y  i n  t h e  t a b l e .  

Note t h a t  t a b l e  e n t r i e s  a r e  i n  o c t a l ,  b u t  refer t o  dec imal  

s t a t e  numbers. This can l e a d  t o  some confus ion ,  so c a r e  should  

be t aken  i n  t h i s  area.  

7.2.1 C o n t r o l  S - S t a r t  t h e  DUP 

The t r a n s i t i o n  t a b l e  for Cont ro l  S i s  tagged TS i n  bank pI. 

Its e n t r i e s  a re :  

E x i s t i n g  E n t r i e s  New S t a t e  

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 

14 
13 
3 
6 
7 
6 
6 
6 
7 
6 

11 
12 
13 
14 

7.2.2 Cont ro l  I - G o  t o  DEMO Monitor Index Di sp lay  

S ince  every e n t r y  i n  t h e  t a b l e  would be a 2, no t a b l e  i s  

requi red .  I n  p l a c e  of a t a b l e  addres s ,  c o n t r o l  1's e n t r y  i s  a 

-2 which i s  p r o p e r l y  i n t e r p r e t e d  a s  a t r a n s i t i o n  t o  s t a t e  2. 

7.2.3 Cont ro l  N - Load t h e  next  DUP 

A s  i n  7 . 2 . 2 ,  no t a b l e  is requi red .  The e n t r y  for C o n t r o l  N 

i s  a -138 or new s t a t e  1lL0. 
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7.2.4 Con t ro l  C - Continue Current  Program 

The t r a n s i t i o n  t a b l e  for Cont ro l  C i s  tagged TC i n  b lock  8. 
Its e n t r i e s  a re :  

E x i s t i n g  S t a t e  New S t a t e  

10 
11 
12 
13 
14 

12 
12 
3 
4 
5 
6 
7 
6 
7 
7 

11 
12 
13 
1 4  

Note: A z e r o  e n t r y  i n d i c a t e s  t h a t  no s t a t e  t r a n s i t i o n  i s  t o  

t a k e  place.  

7.2.5 Con t ro l  H - H e l p  

The t a b l e  f o r  Con t ro l  H is tagged TH i n  bank @. Its e n t r i e s  

a r e  a s  fol lows:  

E x i s t i n g  S t a t e  New S t a t e  

1 
2 
3 
4 
5 
6 
7 

9 
10 
11 
12 
13 
1 4  

a 

1 
1 
1 
8 
9 
8 

10 
1 
1 
1 
1 
1 
1 
1 

Note: Any t r a n s i t i o n  t o  s t a t e  1 w i l l  cause "MONITOR HELP" 
t o  be displayed.  Error d i s p l a y s  a r e  handled i n  a s p e c i a l  manner. 
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8.0 F lags  and I n d i c a t o r s  

The fo l lowing  f l a g s  and i n d i c a t o r s  may be of interest f o r  

debugging or adding any changes t o  t h e  Monitor. 

NAME 

I N E X T  

STSUD 

KSTF 

- 

ICHR 

TFIG 

FOOSWT 

TAPINT 

ISTATE 

TSTATE 

DSTATE 

1. 
2. 
3. 
4. 
5. 
6. 
7. 

10. 

THISDP 

STATE 

ZDML 

TA PMES 

BANK LENGTH - 
0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

Same a s  FOOSWT 

0 "8 

0 "8 

0 "8 

TYPE 

8 m o d e  
add res s  
F lag  

F lag  

- 

Data 

F lag  

L. I n s t  . 

diagram 
below 

overf low s t a t e  
AX0 r e g i s t e r  
SF r e g i s t e r  
MQ 
F i e l d s  
PC 
Link & Mode 
AC 

(SVFLO) 

(SVEFS) 

(SVPC 1 
(SVLNK) 

(SVAXO) 

(SVMQ) 
(SVFLD) 

f 

(SVAC) 

1 1 Laddr . 
1 1 Data 

1 1 Flag  

1 1 Laddr . 

SPECIAL VALUES 

@ =  N o  extension 

@ =  No s t a t e  saved 
7 =  S t a t e  saved 
@ =  N o  keyboard c h a r a c t e r  

a v a i l a b l e .  
1 s C h a r . a v a i l a b l e  i n  ICHR. 
l a s t  char .  rec 'd .  (ASCII) 

0 = P r i n t e r  not busy 
1 z P r i n t e r  busy 

Conta ins  a jump t o  one of 
several appropriate r o u t i n e s  
t o  handle  tape in t e r rup t s .  

I n t e r r u p t  s t a t e  

Trap s t a t e  

Saved DEMO s t a t e  

Poin ter  t o  DEMO INDEX en t ry  
f o r  cu r ren t  DUP. 

Current  s t a t e  number 

0-DUP i s  not  loaded 
1-DUP i s  loaded 

Locat ion  of message t o  be 
d i s p l a y e d  du r ing  t a p e  op. 
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8.1 INEXT (used by OPR11) 

The 12-bit PDP-8 address in INEXT is placed there by an OPR11. 

The call is: 

OPR 11 

ROUTINE NAME (a 12-bit address of the interrupt service 
PMODE 

LMODE routine located in the current DUP using OPR11). 

or any equivalent sequence. (See paragraph 14.8.4 and 11.1.4) 

Once specified, the extended interrupt routine will be exe- 

cuted for each interrupt from a device other than LINCtape, key- 

board, or  TTY printer. The Manitor fields and handles all interrupts 

from those devices. 

Obviously, the above code sequence can only be executed from 

within the DUP. However, the extension routine remains in effect 

when DUP execution is suspended or terminated by any means. 

The extension routine will be retracted only when a new DUP 

is about to be loaded, the same DUP is being reloaded, or the 

following code sequence is executed. Care should be exercised in 
user programs so as not to leave OPR11 on. 

. 
OPRT 1 a 

8.2 STSVD 

STSVD is a flag which indicates whether DSTATE contains a 

valid DUP state or not. 

If (STSVD) = jd, DSTATE does not contain a valid state. 

If (STSVD) = 7 ,  DSTATE is a valid State. 

No other values will occur. 
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8.2 STSVD (cont inued)  

Whenever a t rapped  i n s t r u c t i o n  occurs ,  or whenever a s t a t e  

change i s  d i c t a t e d  by a c o n t r o l  c h a r a c t e r ,  DSTATE i s  set t o  t h e  

proper  va lues  and STSVD i s  set t o  7 by t h e  sub rou t ine  COPY. DSTATE 

t h u s  r e p r e s e n t s  t h e  s t a t e  t o  which c o n t r o l  should be g iven  t o  

cont inue  DUP execut ion  where it was i n t e r r u p t e d .  

I n  t h e  c a s e  of t r apped  i n s t r u c t i o n s ,  t h e  PC va lue  i n  DSTATE 

always i n d i c a t e s  t h e  addres s  of t h e  a c t u a l  i n s t r u c t i o n  which is 

t rapped.  Therefore ,  t h a t  i n s t r u c t i o n  w i l l  be re-executed i f  DUP 

execut ion  i s  suspended du r ing  t h e  t r a p  p rocess  and l a t e r  resumed. 

8.3 KSTF, ICHR 

KSTF i s  t h e  hidden keyboard f l a g .  S ince  t h e  monitor r u n s  

w i t h  i n t e r r u p t  enabled,  t h e  a c t u a l  keyboard f l a g  w i l l  cause  an 

i n t e r r u p t  and w i l l  be c l e a r e d  behind t h e  back of KST i n s t r u c t i o n s .  

Hence, KST and convent iona l  keyboard IOT i n s t r u c t i o n s  a r e  n o t  u s e f u l  

i n  t h i s  environment. Your DUP w i l l  never get  a chance t o  check them. 

Whenever t he  keyboard f l a g  goes up, t h e  c h a r a c t e r  i s  r ead  

from t h e  keyboard b u f f e r  and s t o r e d  i n  ICHR and KSTF i s  set t o  1. 

KSTF can be tested w i t h  t h e  i n s t r u c t i o n  OKST which o p e r a t e s  j u s t  

a s  KST b u t  tests KSTF instead of the  r e a l  keyboard f l a g .  The f l a g  

is reset t o  pl whenever t h e  c h a r a c t e r  which caused i t  t o  be set i s  

delivered t o  t h e  program (see KBD and KBDA i n s t r u c t i o n s  i n  paragraphs  

11.2.1.6 and 11.2.1.8). 

8.4 TFIG 

TFIG i s  a busy f l a g  f o r  t h e  TTY p r i n t e r .  It i s  set t o  1 

WheneVeK a c h a r a c t e r  is s e n t  t o  t h e  TTY by t h e  Monitor,  and is 

reset when an i n t e r r u p t  i n d i c a t e s  t h a t  t h e  p r i n t e r  h a s  f i n i s h e d .  
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8.5 FOOSWT (also referred to as TAPINT) 

This location is actually the first word of the routine which 

is executed when a tape interrupt occurs. It contains a LINC-mode 

JMP to an appropriate portion of the tape interrupt processor. A 

further discussion of this switch will be found in section 11.2.2.1. 

8.6 ISTATE 

ISTATE is a group of lo8 locations used to preserve the state 

of the machine when an interrupt occurs. 

8.6.1 SVFLO 

SVFLO is the first word of ISTATE. If overflow was set when 

the interrupt occurred, (SVFLO) ~ 7 7 7 6  (-1) , otherwise it is PI. 
8.6.2 SVAXO 

SVAXO contains the tape extended operations register which 

was in effect at the time of the interrupt. 

8.6.3 SVEFS 

SVEFS contains the special functions register which was in 

effect at the time of the interrupt. 

8.6.4 SWQ - 
SVMQ contains the full 12 bits of the MQ at the time of the 

interrupt. The MQ is retrieved by the following code: 

. . 
QAC 
ROL 1 
QU 
ADD ONE 

. 

8 - 4  



8.6.5 SVFLD 

SVFLD contains the fields in effect before the interrupt 

occurred. SVFLD is always saved in LINC mode via the IOB: RIB 

instruction. 

SVPC - 8.6.6 

Svpc contains either a PDP-8 mode address or a LINC-mode JMP 

to the place where the interrupt occurred, depending upon the mode 

at the time of the interrupt. 

8.6.7 SVLNK 

SVLNK contains only 2 significant bits. Bit 0 is the state of 

the link at the time of the interrupt and bit 1 is the mode if set. 

8.6.8 SVAC 

SVAC contains the contents of the AC register at the time of 

the interrupt. 

8.7 TSTATE 

TSTATE is similar to ISTATE, but it indicates the state at the 

time a trapped instruction occurred. 

8.7.1 ISVPC 

ISVPC contains a LINC-mode JMP to the command which caused 

the trap rather than the next instruction in sequence. It is 

incremented just prior to returning to the state from which the 

trap occurred. 

8.7.2 Interrupt And Trap Returns 

Traps cannot occur in PDP-8 mode, but all flags are properly 

set so that common returns from trap and interrupt are possible. 
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8.8 DSTATE 

DSTATE i s  a copy of e i t h e r  ISTATE or TSTATE. The copy i s  o n l y  

made i f  

1. a t r a p p e d  i n s t r u c t i o n  is  be ing  executed,  

2. a c o n t r o l  c h a r a c t e r  which c a u s e s  a s t a t e  change h a s  been 

received, and 

3. DSTATE does no t  a l r e a d y  c o n t a i n  a saved s t a t e  (see STSVD, 

paragraph 8.2.) 

8.9 THISDP 

THISDP i s  a p o i n t e r  t o  t h e D E M O  INDEXentry f o r  t h e  c u r r e n t l y  

loaded DUP. When t h e  Index i s  i n  core it i s  i n  q u a r t e r  3 of seg- 

ment 8, t h e r e f o r e ,  THISDP c o n t a i n s  a v a l u e  between 3400 and 3777. 

It i s  always r e f e r e n c e d  from segment 1 (DF=$). 

8.10 STATE 

STATE c o n t a i n s  a unique number f o r  each of t h e  V a r i o u s M o n i t o r  

r o u t i n e s .  It i s  r e q u i r e d  i n  o r d e r  t o  de t e rmine  which r o u t i n e  

should be e n t e r e d  when a c o n t r o l  c h a r a c t e r  i s  s t r u c k .  To i l l u s t r a t e  

t h e  problem, it should be noted t h a t  C o n t r o l g  can cause  e i t h e r  DEMO 

H e l p  or Monitor H e l p  t o  be d i s p l a y e d ,  depending upon whether 

i t  h a s  been s t r u c k  once b e f o r e  or not.  (This i s  a s i m p l i f i c a t i o n .  

The a c t u a l  s t a t e  t r a n s i t i o n s  f o r  each c o n t r o l  c h a r a c t e r  a r e  des- 

cribed i n  s e c t i o n  7.) Since  Monitor H e l p  and DEMO H e l p  a r e  dis- 

played by d i f f e r e n t  r o u t i n e s ,  some means of knowing what i s  

c u r r e n t l y  going on i s  requ i r ed .  

STATE always c o n t a i n s  a v a l u e  between 1 and 168. The meaning 

of each v a l u e  i s  described i n  s e c t i o n  7 .  
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8.11 ZDML 

ZDML is  a f l a g  which i n d i c a t e s  whether t h e  DUP i s  loaded and 

i s  a "c lean"  copy or not. It i s  set t o  1 when t h e  DUP i s  loaded 

and is  reset t o  fl when a new DUP i s  selected or when t h e  DUP 

execut ion  i s  begun. 

8.12 TAPMES 

TAPMES i s  a word which c o n t a i n s  t h e  addres s  of a message t o  

be d i sp layed  w h i l e  t a p e  o p e r a t i o n s  proceed under t r a p  p rocesso r  

c o n t r o l .  Genera l ly ,  TAPMES i s  set t o  t h e  addres s  of t h e  message 

"TAPE OPERATION I N  PROGRESS." 

T h i s  f e a t u r e  i s  not  a v a i l a b l e  t o  t h e  DUP. 
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9.0 Loader (LOADER 

The loade r  resides on b lock  $3 of t h e  DEMO t ape .  Its on ly  

f u n c t i o n  i s  t o  load  t h e  e n t i r e  DEMO Monitor and i n i t i a l i z a t i o n  

program (INITLIZE) . 
The Loader f i rs t  re-reads itself i n t o  segment 2, q u a r t e r  3 and 

t r a n s f e r s  execut ion  t o  itself i n  t h a t  l o c a t i o n .  It then  proceeds 

t o  load  b locks  1 through 7 from t a p e  i n t o  segment B, q u a r t e r s  !if, 

1, and 2 and segment 1, q u a r t e r s  B, 1, 2, and 3. 

The next  two t a p e  b locks ,  18 and 11, a r e  loaded i n t o  segment 

2, q u a r t e r  jif and q u a r t e r  1. These a r e  t h e  i n i t i a l i z a t i o n  r o u t i n e s .  

Block 11 i s  loaded i n t o  segment 3, q u a r t e r  2 a s  w e l l  a s  segment 2, 

q u a r t e r  1, s i n c e  t h e  l a s t  s e v e r a l  words of block 11 a r e  a p a r t  of 

the  index  d i s p l a y  b lock  which w i l l  be gene ra t ed  i n  segment 3, 

q u a r t e r  2. 

The "BAUOON" gene ra t ion  informat ion  i s  con ta ined  i n  t a p e  

b locks  1 2  through 15. Two of these a r e  loaded i n t o  segment 3, 

q u a r t e r  8' and q u a r t e r  1, leav ing  the  rest u n t i l  a f t e r  i n i t i a l i z a t i o n  

is complete. 

F i n a l l y ,  the  index  b lock ,  17, i s  r ead  i n t o  segment 3, q u a r t e r  

3 where t h e  new index  w i l l  be crea ted .  The index  b lock  c o n t a i n s  

a r o u t i n e  used on ly  when t h e  DEMO Index is i n  core .  
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10.0 Initialization (INITLIZE) 

Initialization runs entirely with interrupts off. Its function 

is to create the DEMO Index and Index display and to write them both 

on tape, then to pause with the message "TALK TO ME" displayed. 

During initialization, all tape operations proceed in no-pause 

mode with the message "INITIALIZATION IN PROGRESS" displayed for 

the duration of the tape operation. 

First, the duplicate DIAL Index is read into core quarter 2, 

segment 2. While the tape is positioning, it is constantly observed 

to assure that progress is being made toward the DIAL Index copy 

in block 20. 

Once the DIAL Index is in, it is scanned for entries which 

begin with a period (".") and all such entries arecopied into 

the resident index. A maximum of 30 entries can be copied into 

the resident index. 

are converted to trailing spaces in the resident index. 

All filler characters in the DIAL Index (77*) 

The resident index is then sorted by the second character of 

each entry, 30 passes are required to assure that the resident 

index is in proper order, 
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11.0 Segment % Routines (SEGf8) 

The routines in segment f8 consist almost entirely of interrupt 

and trap handling, This narrative is intended to describe the 

operation of those routines while the code is followed in the 

listing . 
11.1 Interrupt Handlinq 

Interrupt handler entries for PDP-8 mode interrupts 

(location 1) and LINC mode interrupts (location 41) are both 

provided. Their paths are only separate for a short time. At 

each entry, the AC is saved (in SVAC), and the PC is saved from 

location pI or 4pI as appropriate. In LINC mode, the saved PC is 

set to a JMP before it is saved. Processing continues at INTSAV, 

with a clear AC if the interrupt occurred in LINC mode, and with 

at least a high order bit in the AC if the interrupt occurred in 

PDP-8 mode. This bit is preserved with the link and is used to 

effect a proper return from interrupt processing. All other 

status is saved in ISTATE by the subroutine SVSUB1. The interrupt 

processor then proceeds to check flags and execute the appropriate 

routine . 
11.1.1 Tape Interrupts 

If tape interrupts are enabled and if the flag is detected 

with a STD, the interrupt has come from the tape control. TAPINT 

is the beginning of the processing routine. A further discussion 

of tape interrupts will be found in paragraph 11.2. 

11 - 1 



11.1.2 Keyboard I n t e r r u p t s  

I f  t h e  keyboard f l a g  i s  up, t h e  keyboard i n t e r r u p t  processor  

i s  executed.  The c h a r a c t e r  i s  r e a d  from t h e  keyboard b u f f e r  and 

t h e  keyboard f l a g  i s  c l ea red .  Note t h a t  no check i s  performed 

t o  see if t h e  p rev ious  c h a r a c t e r  h a s  been d e l i v e r e d  v i a  KBD or 

KBDA o p e r a t e s ,  so t h a t  the new c h a r a c t e r  ove r l ays  t h e  o l d  char-  

a c t e r  and t h e  o l d  c h a r a c t e r  i s  l o s t .  

- 

An i n t e r n a l  f l a g ,  KSTF, i s  set t o  1 t o  i n d i c a t e  t h a t  a new 

c h a r a c t e r  i s  in .  

The new c h a r a c t e r  i s  then  matched t o  a t a b l e ,  KCTAB, t o  see 

i f  it matches any e n t r y .  The l a s t  e n t r y  of t h e  t a b l e  i s  t h e  

c h a r a c t e r  i t se l f ,  so  a match i s  bound t o  occur.  

A l t e r n a t e  words of the t a b l e  i n d i c a t e s  what s t a t e  change i s  

r e q u i r e d  a s  fo l lows:  

1. P o s i t i v e  e n t r y  - t h e  addres s  of a s t a t e  t r a n s i t i o n  t a b l e ,  

s h i f t e d  l e f t  1 b i t  and decremented by 1. 

2. Negat ive e n t r y  - t h e  next  s t a t e  number. 

3. Negat ive zezo e n t r y  - no s t a t e  change requi red .  

I n  t h e  event  t h a t  a s t a t e  change i s  i n d i c a t e d ,  t h e  f l a g  KSTF 

i s  c l ea red .  The subrou t ine  COPY i s  c a l l e d  t o  save  t h e  DUP s t a t e  

i f  i t  h a s  no t  a l r e a d y  been saved and i f ,  i n  f a c t ,  t h e  DUP was 

execu t ing  when t h e  i n t e r r u p t  occurred.  Con t ro l  i s  g iven  t o  t h e  

s t a t e  changer (segment 1). See paragraph 12.9 f o r  f u r t h e r  pro- 

ce s s ing.  

11.1.3 T e l e p r i n t e r  I n t e r r u D t s  

I f  t h e  i n t e r r u p t  was n e i t h e r  from t a p e  nor keyboard, t h e  

t e l e p r i n t e r  f l a g  i s  tested and, i f  it is up, it i s  c l e a r e d  and 

t h e  f l a g  TFIG i s  c l ea red .  
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11.1.4 O t h e r  I n t e r r u p t s  

If none of t h e  above f l a g s  i s  found,fhe i n t e r r u p t  ex tens ion  

r o u t i n e ,  i f  any, i s  executed. I f  none i s  p r e s e n t ,  or i f  t h e  

i n t e r r u p t  ex tens ion  r o u t i n e  does not  f i n d  any f l a g s ,  p rocess ing  

i s  t r a n s f e r r e d  t o  ISERB. O t h e r w i s e  c o n t r o l  i s  r e t u r n e d  v i a  

RET8 see paragraph 11.1.5) . 
A t  ISERB, a power c l e a r  i s  g iven  and a test  i s  made t o  see 

i f  t h e  i n t e r r u p t  i s  s t i l l  present .  I f  i t  is n o t ,  t h e  message 

"SPURIOUS INTERRUPT'' i s  d isp layed .  Execution may be resumed wi th  

Con t ro l  C. 

If t h e  i n t e r r u p t  d i d  not  clear w i t h  power c l e a r ,  t h e  message 

"UNCLEARABLE INTERRUPT" i s  d isp layed .  No r e t u r n  i s  p o s s i b l e  and 

t h e  DEMO Monitor w i l l  have t o  be r e s t a r t e d .  

11.1.5 I n t e r r u p t  Returns  

Return from i n t e r r u p t  process ing  i s  through a r o u t i n e  c a l l e d  

GO v i a  RET o r  R E T 8 .  Each s t a t u s  i s  r e s t o r e d  and i n t e r r u p t s  a r e  

turned  on b e f o r e  r e t u r n i n g  t o  t h e  a p p r o p r i a t e  p l a c e  i n  t h e  appro- 

p r i a t e  mode. 

11.2 Trap Processor  Operat ion (See paragraph14.8) .  

The t r a p  processor  i s  e n t e r e d  a t  l o c a t i o n  14pl i n  segment fl. 

The s t a t u s  i s  saved i n  a manner s i m i l a r  t o  t h a t  found i n  t h e  

i n t e r r u p t  p rocesso r ,  except t h a t  r e g i s t e r s  a t  TSTATE a r e  used 

i n s t e a d  of t hose  a t  ISTATE. 

Seve ra l  i n s t r u c t i o n s  w i t h i n  t h e  t r a p  processor  a r e  modif ied 

a s  p a r t  of t r a p  e n t r y  a s  fol lows.  
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11.2 Trap Processor (continued) 

RP5 . . . . . . . . . . .  
RPS+l . . . . . . . . . .  
IT1 . . . . . . . . . . .  
RP2 . . . . . . . . . . .  
RP542 . . . . . . . . . .  
LINS . . . . . . . . . .  
LINS1. . . . . . . . . .  
RPjd . . . . . . . . . . .  

SVP2. . . . . . . . . . .  
SVP3. . . . . . . . . . .  

Contents 
changed to 

LIF n . . 
LDFm.. 
LDF n 
LDF n 
JMP Y 

. . . . .  . . . . .  . . . . .  

. . . . .  

. . . . .  

n was the IF at trap time 
m was the DF at trap time 

y is the address of the 
trapped instruction 
The trapped instruction 
The next word 
The address of the second 
word after the trapped 
instruction (with two high 
order bits set). 
The second word after the 
trapped instruction 
The third word 

Note also that the PC in the saved trap state points to the 

instruction which caused the trap rather than the next instruction 

in sequence. 

The subroutine COPY is always called when a trapped instruction 

is encountered to save the state of the DUP. It is always possible 

to be interrupted out of the trap processor, but never to be trapped 

out of the interrupt processor. Hence, the DUP state must be saved 

before interrupts are enabled. 

11.2.1 Operate Instruction Traps 

It is now determined whether the trapped instruction is a tape 

instruction or an operate. If it is an operate, a JMP to the appro- 

priate routine via a JMP table at IOPRT is generated and after 

enabling interrupts, the routine is entered. The discussion of 

tape traps continues at 11.2.2. 

11.2.1.1 OPR5 - Retrieve file parameters 
The routine for OPR 5 is not resident in segment 8. It is part 

of the DEMO INDEX on tape block 16. It is always in core when it is 

needed, however, because OPR5 is never called within the DEMO Monitor, 
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11.2.1.1 OPR5 - Retrieve (cont inued)  

and because t h e  DEMO Index i s  read  i n t o  c o r e  b e f o r e  DUP execu t ion  

can commence or  con t inue  i t  i s  a v a i l a b l e  f o r  DUP use. 

The r o u t i n e  a t  IRETV moves t h e  parameter  i n t o  ZPNAME (see 

paragraph 12.10) and c a l l s  t h e  d i r e c t o r y  lookup rou t ine  which 

i s  i n  segment 1. The c a l l  i s  indirect .  I f  t h e  sea rch  i s  success- 

f u l ,  t h e  l a s t  four  words of t h e  d i r e c t o r y  e n t r y  a r e  copied  from 

t h e  DEMO INDEX i n t o  t'ne l a s t  four  words of t h e  parameter  a r e a  and 

t h e  r o u t i n e  e x i t s  v i a  XP2 (see paragraph 11.2.3). 

11.2.1.2 OPR6 - Next DUP 

The r o u t i n e  f o r  OPR6, a t  INDM, c a l l s  t h e  s t a t e  changer in 

segment 1 wi th  a new s t a t e  va lue  of 138. 

d e s c r i p t i o n  of t h a t  s t a t e  4 
11.2.1.3 OPR7 - Exi t  t h i s  DUP 

(see paragraph 6.7 f o r  a 

The r o u t i n e  f o r  OPR7, a t  IEDM, c a l l s  t h e  s t a t e  changer w i t h  

a new s t a t e  va lue  of 2. ( S e e  paragraph 12.2 f o r  a d e s c r i p t i o n  of 

t h e  ope ra t ion  of t h a t  s t a t e . )  

11.2.1.4 O P R 1 1  - Extend I n t e r r u p t  Chain 

The r o u t i n e  f o r  OPR11, IXCHN, moves t h e  c o n t e n t s  of LINS+l, 

which i s  a copy of t h e  word fo l lowing  t h e  t r apped  i n s t r u c t i o n ,  t o  

INEXT. It then  r e t u r n s  t o  t h e  program v i a  XP2 (see 11.2.3). 

11.2.1.5 OPR12 - OKST 
The r o u t i n e  a t  IOKST tests t h e  hidden keyboard f l a g  and 

r e t u r n s  t o  e i t h e r  t h e  next  i n s t r u c t i o n  i n  sequence o r  t h e  fo l lowing  

i n s t r u c t i o n  v i a  XP1 o r  XP2, r e s p e c t i v e l y .  
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11.2.1.6 O P R 1 3  - KBDA 

The o p e r a t i o n  of IKBDA i s  i n e x t r i c a b l y  r e l a t e d  t o  t he  r o u t i n e  

IKBD, and i s  described a long  w i t h  IKBD i n  paragraph 11.2.1,8, 

11.2.1.7 OPR14 - TYP 

The r o u t i n e  ITYP r e t r i e v e s  t h e  saved AC from TSTATE and, 

a f t e r  w a i t i n g  r o r  t h e  t e l e p r i n t e r  t o  be free, sends  t h e  c h a r a c t e r  

t o  t h e  t e l e p r i n t e r .  Return t o  t h e  DUP i s  v i a  XP1. (See paragraph 11.2.3) 

11.2.1.8 OPR15 - KBD 

The o p e r a t i o n  of IKBD and IKBDA a r e  c l o s e l y  l i nked .  I n  both  

c a s e s ,  i f  no c h a r a c t e r  has  been r e c e i v e d  from t h e  keyboard, and 

i f  t h e  T "  b i t  i n  t h e  i n s t r u c t i o n  i s  o f f ,  r e t u r n  i s  made v i a  

X P 1  w i t h  t h e  saved AC c l e a r e d ,  b u t  i f  t h e  "I" b i t  i s  on, c o n t r o l  

i s  r e t a i n e d  u n t i l  a c h a r a c t e r  i s  received. 

The impor tan t  l o c a t i o n s  for t h e  keyboard i n p u t  r o u t i n e s  a r e  

CASE, LNCODE, and ICHR, t h e  a c t u a l  f u l l  A S C I I  c h a r a c t e r  received 

from t h e  keyboard. For t h e  moment it may be assumed t h a t  CASE 

c o n t a i n s  a $. 

Once a c h a r a c t e r  i s  received from t h e  keyboard, c o n t r o l  

p a s s e s  t o  KBDT where CASE i s  t e s t e d .  I f  CASE i s  non-zero, t h e n  

LNCODE c o n t a i n s  t h e  c h a r a c t e r  t o  be r e t u r n e d  t o  t h e  c a l l i n g  program. 

S ince  CASE i s  ze ro ,  c o n t r o l  i s  passed  t o  KTRNS. 

A t  KTRNS, t h e  t r apped  i n s t r u c t i o n  i s  examined. I f  it is  an 

OPR13 - KBDA, ICHR i s  p laced  i n  LNCODE, CASE is c l e a r e d ,  t h e  

c h a r a c t e r  i s  echoed and a l i n e  feed i s  a l s o  typed i f  t h e  r e c e i v e d  

c h a r a c t e r  was a c a r r i a g e  r e t u r n .  
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11.2.1.8 OPR15 - KBD (continued) 

F i n a l l y ,  LNCODE i s  p laced  i n  t h e  saved AC, KSTF i s  c l e a r e d  

and c o n t r o l  i s  r e t u r n e d  v i a  XPl .  

I f  t h e  t r apped  i n s t r u c t i o n  was OPR15 (KBD) t h e n  t h e  i n p u t  

c h a r a c t e r  i s  t aken  a p a r t  and reassembled u n t i l  t h e  LINC code f o r  

t h e  c h a r a c t e r  i s  i n  LNCODE and CASE i s  set t o  @ i f  no c a s e  code 

i s  r e q u i r e d , o r  238 if it i s  requ i r ed .  

echoed, CASE i s  examined. If i t  i s  non-zero, it i s  p l a c e d  i n  t h e  

saved AC and c o n t r o l  r e t u r n s  v i a  XP1. 

A f t e r  t h e  c h a r a c t e r  i s  

On t h e  nex t  c a l l  t o  IKBD, CASE w i l l  be non-zero, so it w i l l  

be c l e a r e d ,  KSTF w i l l  be c l e a r e d ,  and LNCODE w i l l  be t r a n s m i t t e d  

back t o  t h e  c a l l i n g  program. 

11.2.2 Tape I n s t r u c t i o n s  

I f  t h e  t r apped  i n s t r u c t i o n  i s  a t a p e  i n s t r u c t i o n ,  f u r t h e r  

Moni tor  i n i t i a l i z a t i o n  i s  r equ i r ed .  I n  c a s e  of e r r o r ,  t h e  "UNIT 

message i s  set t o  i n d i c a t e  which u n i t  i s  be ing  o p e r a t e d  on. The 

u n i t  number may be any o c t a l  d i g i t .  

The t a p e  t r a p  e n a b l e  b i t  i n  t h e  ex tended  f u n c t i o n s  register 

i s  c l e a r e d ,  b u t  no o t h e r  b i t s  a r e  d i s t u r b e d .  The f l a g s  MTBF and 

WRTF a r e  c l e a r e d .  

Depending upon t h e  i n s t r u c t i o n  involved ,  t h e  f l a g s  MTBF or 

WRTF may be set aga in  f o r  MTB i n s t r u c t i o n s  or w r i t e  i n s t r u c t i o n s  

r e s p e c t i v e l y .  F u r t h e r ,  t h e  f i r s t  and l a s t  blocks of WCG i n s t r u c -  

t i o n s  or t h e  b lock  f o r  WRC and W R I  a r e  checked f o r  t h e  range  

103-152 (SO b locks )  (see paragraph 13.1.4) . 
The t a p e  i n t e r r u p t  swi tch  i s  set f o r  a f i r s t  i n t e r r u p t ,  

and t h e  timer i s  set so t h a t  i n s t r u c t i o n  t i m e  can  begin.  F i n a l l y ,  

an  MTB command is gene ra t ed  and i s s u e d  t o  t h e  a p p r o p r i a t e  t a p e  
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11.2.2 Tape Instructions (continued) 

unit with maintenance mode and no-pause on. The maintenance 

commands are used to determine whether the unit is selected and, 

if necessary, write enabled. 

Since the remainder of tape trap processing occurs on an 

interrupt basis, the display routine in segment 1 is now called. 

It is first necessary to save location Ilr in segment 1 since it 
may be that the trapped tape instruction was in that segment, and 

location jif might be vital. Also, a block count error counter is 

set to -3  at this time. 

11.2.2.1 Tape Interrupt Processinq 

The remainder of activity in the tape trap handler occurs 

with tape interrupts. At the first tape interrupt, the switch 

FOOSWT is found to be a JMP FOOS. At FOOS, the flag MTBF is 

checked and if the trapped instruction was indeed an MTB, control 

is immediately relinquished via TPXT. The action at TPXT is 

described below. 

If the instruction is not an MTB, the action on the first 

interrupt is merely to change FOOSWT to a JMP F O O S l  and to reset 

the timer for instruction timeout. The MTB instruction generated 

above is again executed and control is returned to the display 

in the normal manner for interrupts. 

The second interrupt causes a transfer of control to FOOS1. 

Here, a subroutine,TACTST,is executed to read the TAC (Tape Accumu- 

lator) into the AC. The TAC contains the number of blocks the tape 

is away from the  des t inat ion  block a t  the  present t i m e .  



11.2.2.1 Tape I n t e r r u p t  Process ina  Ice- 

TACTST detects t h e  cond i t ion  t h a t  t h e  TAC is  ze ro ,  b u t  for 

t h i s  d i scuss ion ,  le t  us  assume t h a t  t he  TAC h a s  a non-zero va lue .  

Back a t  FOOS1, t h i s  v a l u e  i s  made n e g a t i v e  i f  i t  i s  n o t  a l r e a d y  

nega t ive ,  and s t o r e d  i n  a word tagged OTAC. FOOSWT i s  set t o  a 

JMP FOOS2, t h e  timer i s  reset, t h e  MTB i s  aga in  executed,  and 

c o n t r o l  i s  r e tu rned  i n  t h e  normal manner for i n t e r r u p t s  t o  t h e  

d i s p l a y  r o u t i n e  i n  segment 1. 

The t h i r d  and subsequent i n t e r r u p t s  cause  a t r a n s f e r  of  

c o n t r o l  t o  FOOS2. A t  FOOS2, t h e  subrou t ine  TACTST i s  aga in  

executed,  bu t  t h i s  t i m e  t h e  TAC i s  made p o s i t i v e ,  p rog res s  was 

no t  made dur ing  t h e  l a s t  t a p e  o p e r a t i o n  and a t a p e  e r r o r  i s  

ind ica t ed .  However, t h e  t a p e  has  three chances for t h i s  k ind  

of e r r o r  b e f o r e  t h e  e r r o r  i s  de tec t ed .  

Assuming a l l  i s  w e l l ,  t h e  new TAC i s  now made nega t ive  

and s t o r e d  a t  OTAC. The t i m e r  i s  reset, t h e  i n s t r u c t i o n  re-executed, 

and c o n t r o l  i s  r e t u r n e d  a s  above. 

When TACTST detects t h a t  t h e  d e s t i n a t i o n  b lock  h a s  been 

reached, it does no t  r e t u r n  a s  a sub rou t ine ,  b u t  proceeds t o  

execute  t h e  a c t u a l  t a p e  command i n  p lace .  To execute  t h e  command 

i n  p l ace ,  a LIF  $ i s  p laced  i n  t h e  l o c a t i o n  fo l lowing  t h e  two 

word t a p e  command and a JMP TWAIT i s  p laced  i n  t h e  fo l lowing  

loca t ion .  Then t h e  command i s  executed. A t  TWAIT t he  two words, 

which were saved e a r l i e r  a r e  r e s t o r e d ,  FOOSWT is set t o  JMP TPXT, 

t h e  t i m e r  i s  reset, and c o n t r o l  i s  r e t u r n e d  t o  t h e  d i s p l a y  

subrou t ine  i n  segment 1 v i a  normal interrupt procedure. 
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11.2.2.1 Tape Interrupt Processing (continued) 

when the last interrupt finally comes in, the routine at TPXT 

restores segment 1 8  location 98 sets FOOSWT to JMP Fool to ignore any 

further interrupts, and returns via XP2 (see paragraph 11.2.3) rather 

than via the interrupt procedure. 

11.2.3 Trap Returns 

The saved PC TSTATE is the address of the actual instruction 

which caused the trap. All trap returns must increment this 

address once or twice, depending upon the instruction, before 

using it to return. This incrementing is done at XP2 for incremen- 

ting twice and at XP1 for incrementing once. The code is as follows: 

XP2 , Pa P 
PMODE 
ISZ ISVFC 
LMODE 

PMODE 
ISZ I S V R  

XPl , PDP 

Note that the instruction PDP at XPl is sometimes executed in 

PDP-8 mode. This is of no consequence because the instruction, 

when interpreted as a PDP-8 mode instruction, is an "AND 2", and 

the accumulator contains nothing of value at this time. 

Once the saved AC is incremented, the return is much like the 

return from interrupts, except that STSM will be cleared if the 

state is 7. 
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12.0 Segment 1 Routines  (SEG1) 

The r o u t i n e s  i n  segment 1 a r e  t h e  s t a t e  r o u t i n e s  and s e v e r a l  

sub rou t ines  f o r  use  by t h e  Monitor.  Th i s  d e s c r i p t i o n  i s  in tended  

t o  be used i n  conjunct ion  wi th  a l i s t i n g  of t h e  SEG1 rou t ine .  

12.1 S t a t e  1 Routine - Yj81 (Display Er ro r )  

The s t a t e  1 r o u t i n e  i s  used t o  d i s p l a y  a l l  e r r o r  messages. 

A s  such, it i s  sometimes e n t e r e d  d i r e c t l y  from another  r o u t i n e  

wi th  STATE set t o  some va lue  o the r  t han  1. 

The c o n t e n t s  of t h e  AC a t  t h e  t i m e  of e n t r y  i s  t h e  number 

of a message i n  t h e  t a b l e  YglTAB- This  va lue  i s  saved i n  YjdlDg. 

I f  Yj8l i s  e n t e r e d  from a s t a t e  t r a n s i t i o n ,  t h e  AC w i l l  be 

c l e a r  on en t ry .  The message t h u s  invoked i s  t h e  Monitor H e l p  Frame. 

Error numbers g r e a t e r  than  5 a r e  t a p e  e r r o r  messages. 

T h e r e f o r e , i t  i s  necessary  t o  d i s p l a y  t h e  message " U N I T  n" pre- 

ceeding t h e  d i s p l a y  of t h e  numbered message. 

12.2 S t a t e  2 Routine - Yp/2 (Display DEMO Index) 

The Di sp lay  Index r o u t i n e  Yj82 i s  always e n t e r e d  from t h e  

S t a t e  Changer v i a  a s t a t e  t r a n s i t i o n .  

Af t e r  r ead ing  i n  t h e  Di sp lay  Index,  t h e  4 word v a r i a b l e  

ZPNAME i s  i n i t i a l i z e d  and t h e  Index i s  d isp layed .  

"TYPE I N  PROGRAM OR GROUP" i s  a p a r t  of t h e  Di sp lay  Index  and i s  

always a t  t h e  same p l a c e  w i t h i n  t h e  Index  block. 

The message 

I f  a c h a r a c t e r  i s  en te red  from t h e  keyboard, t h i s  c h a r a c t e r  

i s  stripped of its two high o rde r  b i t s  and p laced  i n  ZPNAME i n  

t h e  next  a v a i l a b l e  c h a r a c t e r  pos i t i on .  I f  t h e  e n t e r e d  c h a r a c t e r  

i s  a c a r r i a g e  r e t u r n ,  t h e  name cons t ruc t ed  i n  ZPNAME i s  looked up 

i n  t h e  DEMO INDEX,trying each p o s s i b l e  group letter u n t i l  it i s  

found o r  t h e  p o s s i b i l i t i e s  a r e  exhausted. Exhausting t h e  poss i -  

bilities results i n  a call t o  Y$l w i t h  4 i n  t h e  AC. 
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1 2 . 2  S t a t e  2 Routine - Yg2 (cont inued)  

I f  t he  e n t r y  i s  found, THISDP and t h e  v a r i a b l e  DEMON (3 words) ,  

BKSM, BKNM, and BKSB a r e  set from t h e  DEMO INDEX. Then s t a t e  3 i s  

e n t e r e d  v i a  a c a l l t o  t h e  S t a t e  Changer. 

1 2 . 3  S t a t e  3 Routine - Yg3 ( G e t  Summary Frame) 

The s t a t e  3 r o u t i n e  i n t i t i a l i z e s  t h e  Monitor f l a g s  INEXT, 

STSVD, and ZDML. S t a t e  5 i s  set t o  w a i t  f o r  a Con t ro l  S from t h e  

keyboard, and the  f i r s t  block of the  DUP HELP f i l e  is  read  i n t o  

t h e  b u f f e r  a r e a  i n  segment $3. T h i s  f i r s t  b lock  c o n t a i n s  t he  

Summary Frame. When i t  i s  r e a d  i n ,  TAPMES i s  set t o  cause  t h e  

Summary Frame t o  be d i s p l a y e d  d u r i n g  t a p e  o p e r a t i o n s ,  and s t a t e  4 

i s  entered via  t h e  S t a t e  Changer. 

12 .4  S t a t e  4 Routine -_ Y94 (DUP Loader) 

The l o a d e r ,  Yg4, is  des igned  t o  l o a d  D I A L  format b i n a r y  

from t a p e  i n t o  core .  It i s  i n c a p a b l e  of l oad ing  i n t o  t h e  lower 

h a l f  of t h e  f i r s t  4K memory bank, which i s  t h e  Monitor a r e a ,  b u t  

w i l l  l o a d  t h e  remainder of up t o  8K of memory p rope r ly .  When t h e  

l o a d  i s  completed, S t a t e  5 i s  e n t e r e d  v i a  the  s t a t e  changer.  

12.5  S t a t e  5 Yfi5 (Display Summary Frame) 

The S t a t e  5 r o u t i n e  f u n c t i o n s  i n  either of two ways, depending 

upon the s t a t e  of the s w i t c h  Yg5. YB5 c o n t a i n s  either a NOP or a 

JMP Y95A. 

If Yfi5 c o n t a i n s  a NOP, S t a t e  5 simply d i s p l a y s  t h e  Summary 

Frame. When a C o n t r o l  S i s  typed,  t h e  i n t e r r u p t  h a n d l e r  w i l l  i n -  

voke t h e  State C.hanger to cause a transition to S t a t e  7 .  
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12.5 S t a t e  5 Yp15 (Display Summary Frame) (cont inued)  

I f  Yg5 c o n t a i n s  a JMP YPSA, t h e  Index  i s  r e a d  i n t o  t h e  

b u f f e r  a r ea  i n  SEG@, q u a r t e r  3, and S t a t e  7 i s  e n t e r e d  (see 

paragraph 12.7). 

12.6 S t a t e  6 Routine - Yp16 (LOADING XXXXXX) 

The purpose of t h i s  r o u t i n e  i s  s imply t o  e l i m i n a t e  t h e  Summary 

d i s p l a y  r e p l a c i n g  it  wi th  t h e  message "LOADING xxM[xx" (where MMXXX 

i s  rep laced  by t h e  name of t h e  DUP be ing  loaded)  and set t o  Yg5 t o  

a JMP Y95A. 

12.7 S t a t e  7 Routine 

S t a t e  4 i s  then  e n t e r e d  v i a  t h e  S t a t e  Changer. 

The S t a t e  7 r o u t i n e  i s  a r a t h e r  s p e c i a l  case.  when a 

t r a n s i t i o n  t o  s t a t e  7 occurs ,  S t a t e  5 i s  e n t e r e d  a t  YBSB wi th  

i n t e r r u p t s  o f f .  A t  Yjif5B, t h e  v a r i a b l e  STATE is  set t o  5, and t h e  DEMO 

INDEX i s  then r ead  i n t o  segment Id, q u a r t e r  3. STATE i s  then  set t o  

7 wi th  i n t e r r u p t  o f f ,  TAPMES i s  set t o  t h e  s t anda rd  message "TAPE 

O P E R A T I O N I N  PROGRESS" and ADML i s  c l e a r e d  because t h e  program w i l l  

no t  be a c l ean  copy once t h e  DUP i s  s t a r t e d .  

F i n a l l y ,  Yp178 i n  segment i s  invoked, which s t a r t s  t h e  DUP 

a t  t h e  saved s t a t e  or  a t  a fresh s t a t e .  The f r e s h  s t a t e  i s  d e f i n e d  

a s  : 

overf low 
t a p e  extended ope ra t ion  r e g i s t e r  
extended f u n c t i o n  r e g i s t e r  
MQ 
f i e  I d s  
PC 
mode 
l i n k  
AC 
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12.8 S t a t e  8, 9, and 18 Routine - YIP( (DEMO H e l p )  

This s t a t e  i s  t h e  DEMO H e l p  S t a t e .  When e n t e r e d  i t  is  

i n i t i a l i z e d  so t h a t  t h e  f i r s t  and l a s t  frames a r e  known, then  

t h e  f i r s t  frame i s  r e a d  from t a p e  and d i sp layed .  The c h a r a c t e r s  

F, B, C o n t r o l  F, and C o n t r o l  B cause  t h e  r o u t i n e  t o  advance or back 

up one frame (but no t  beyond t h e  ends)  and t o  r e a d  the  new frame 

from t a p e  i f  t h a t  i s  necessa ry ,  t h e n  t o  d i s p l a y  t h e  new frame. 

12.9 S t a t e  Changer (11, 12,  13, 14) 

The S t a t e  Changer i s  e n t e r e d  a t  S C I  from t h e  i n t e r r u p t  

hand le r  i n  segment 8. The new s t a t e  h a s  a l r e a d y  been s t o r e d  i n  

STATE. The r o u t i n e  simply u s e s  t h e  v a l u e  of STATE t o  jump t o  t h e  

a p p r o p r i a t e  r o u t i n e  through a t a b l e .  

I f  a new s t a t e  i s  7, i n t e r r u p t s  are n o t  t u r n e d  on by t h e  

S t a t e  changer.  

The r o u t i n e s  for states  11, 12,  13, and 1 4  a r e  inc luded  w i t h i n  

t h e  S t a t e  Changer s i n c e  they a r e  v e r y  s h o r t .  (See paragraph 7.1) 

12.9.1 NXSTAT 

NXSTAT is  an  a u x i l i a r y  e n t r y  t o  t h e  S t a t e  Changer. It i s  

always c a l l e d  from segment 1. The new s t a t e  i s  i n  t h e  word fo l lowing  

t h e  JMP NXSTAT. 

12.10 D i r e c t o r y  Lookup Routine 

There a r e  a c t u a l l y  two d i r e c t o r y  lookup r o u t i n e s .  DLOOK 

looks  up t h e  f u l l  8 c h a r a c t e r  name i n  ZPNAME, a t t empt ing  t o  f i n d  

a match i n  t h e  DEMO Index. DLOOF o n l y  matches t h e  f i r s t  two 

c h a r a c t e r s  of ZPNAME for group lookup. I f  s u c c e s s f u l ,  the  d i r e c t o r y  

p o i n t e r  i s  l e f t  i n  r e g i s t e r  18 and t h e  AC. 
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12.11  Disp lay  Subrout ine  

The d i s p l a y  r o u t i n e  i s  based on QANDA, b u t  i s  n e v e r t h e l e s s  

q u i t e  d i f f e r e n t .  There a r e  two d i s p l a y  modes. 

12.11.1 Normal Disp lay  Mode (QANDA compatible)  

I n  t h e  normal mode, t h e  c a l l  t o  DSPLAY i s  as  fo l lows:  

JMP DSPLAY 
TEXT ADDRESS 

( a l l  r e t u r n s )  
X/Y Coordina tes  

12.11.1.1 T e x t  Format 

The fo l lowing  s p e c i a l  c h a r a c t e r s  a r e  recognized  i n  t h e  text: 

348 - Terminat ion c h a r a c t e r  

438 - Car r i age  r e t u r n  

$68 (F) - When t h e  f i r s t  c h a r a c t e r  of a l i n e  only ,  
causes  t h e  l i n e  t o  be d i s p l a y e d  f u l l - s i z e .  

lB8 (H) - when t h e  f i r s t  c h a r a c t e r  of a l i n e  o n l y , ~  g e n e r a t e s  
h a l f - s i z e  c h a r a c t e r s  (for QANDA c o m p a t i b i l i t y ) .  

12.11.1.2 x/Y Coordina tes  

The X and Y coord ina te s  a r e  genera ted  by mul t ip ly ing  each 

halfword parameter by 1fd8. I f  bo th  X and Y a r e  ze ro ,  t h e  parameter  

i s  ignored;  d i s p l a y  w i l l  cont inue  a t  t h e  beginning  of t h e  l a s t  l i n e  

of t h e  prev ious  d i sp lay .  

12.11.2 S p e c i a l  Mode f o r  Index Disp lay  

If t h e  f i r s t  c h a r a c t e r  of t h e  text i s  a $388, a s p e c i a l  mode i s  

en te red .  I n  t h i s  mode, t h e  c a l l  and t h e  i n t e r p r e t a t i o n  of X/Y 

a r e  t h e  same a s  i n  normal mode, b u t  t h e  text  i s  s p e c i a l l y  i n t e r -  

preted a s  follows. 

12 - 5 



12.11.2 Special Mode for Index Display (continued) 

34* (\) Terminator 
(#) Carriage return 
(0 Causes half size to take effect 

768 (7) Causes full size to take effect 

12.12 DCALL 

DCALL is used only during initialization to call the display 

subroutine from segment 2, It is overlayed at runtime by the 6 

character DUP name and the pertinent directory information for 

that DUP. 

12.13 TAPDSP 

TAPDSP is the routine which runs while trapped tape operations 

are being processed, It calls the display subroutine, which 

returns to the AC the number o€ characters that were displayed. 

This is added to a counter, TIMER, in segment la. If the counter 

goes positive, the tape has taken too long to process the last 

command and is assumed to be either in the end zone or otherwise 

lost. 

The remainder of segment I. is filled with messages, as des- 

cribed in section 13. 
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13.0 MONITOR Messages 

13.1 Messaqes Durinq Opera t ion  of t h e  DEMO Monifax 

The fo l lowing  e r r o r  messages may occur  d u r i n g  t h e  o p e r a t i o n  of 

t h e  DEMO Monitor. 

13.1.1 I' SPURIOUS INTERRUPT" 

An i n t e r r u p t  h a s  occurred  which could  n o t  be i d e n t i f i e d  by  

t h e  DEMO Monitor and either there was no i n t e r r u p t  e x t e n s i o n  

r o u t i n e ,  or t h e  i n t e r r u p t  e x t e n s i o n  r o u t i n e  r e t u r n e d  t o  t h e  loca-  

t i o n  tagged "MARK" r a t h e r  than  "MARK"+ l i n d i c a t i n g  t h a t  i t  could  

not  i d e n t i f y  t h e  i n t e r r u p t .  

The i n t e r r u p t  h a s  been c l e a r e d  by t h e  DEMO Monitor through 

use  of a Power C lea r ,  and p rocess ing  w i l l  c o n t i n u e  i f  a C o n t r o l  C 

i s  typed. 

13.1.2 "IlNCLEARABLE INTERRUPT" 

An u n i d e n t i f i a b l e  i n t e r r u p t  h a s  occurred  a s  i n  13.1, b u t  

Power C lea r  was unable  t o  c l e a r  t h e  i n t e r r u p t .  

I n  o rde r  t o  proceed,  i t  w i l l  be necessa ry  t o  f i n d  t h e  cause  

o f  t h e  undes i red  i n t e r r u p t  and c l e a r  it. 

13.1.3 "CANNOT FIND 
PROGRAM OR GROUP 
xM(xxx" 

X X X X X X  i s  t h e  s ix  c h a r a c t e r  name e n t e r e d  from t h e  keyboard 

d u r i n g  t h e  l a s t  DEMO INDEX d i s p l a y .  N o  program by  t h a t  name exis ts  

i n  t h e  DEMO INDEX. I f  t h e  name i s  a s i n g l e  le t ter ,  t h i s  message 

a l s o  i n d i c a t e s  t h a t  no group ex is t s  by t h a t  name. 
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13.1.4 "UNIT n 
ILLEGAL WRITE - 

BLOCK mmm" 

During the execution of a DUP, a Tape Write, Write-Check, or 

Write-Check-Group instruction has occurred which would write on unit 

n on block mmm which is outside the range103-152. It is necessary 

to restart the current DUP and assure that the program will not 

attempt to write outside of the assigned area. Restart with 

Control Sor retry the instruction with Control C. 

13.1.5 "UNIT n 
NOT SELECTED" 

An attempt has been made to operate on a tape unit which is 

not currently in the system. The following problems may have 

occur ed : 

1. N o  tape unit has its thumbwheel selector turned to 

2. The unit which has its thumbwheel turned appropriately 

the appropriate unit number. 

is not in ''Remote." 

After correcting the problem, typing Control C will effect 

an attempt to re-execute the same instruction again. 

13.1.6 "UNIT n 
BAD BLOCK mmm" 

The tape control unit is having difficulty moving toward 

The difficulty is occurring near block mmm. some tape block. 

Typing Control C will cause the command to be retried. 
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13.1.7 "UNIT n 
BAD TAPE" 

This error message occurs when a tape operation takes unduly 

long (about four seconds) to complete. Generally, one of the 

following errors has occurred: 

1. A Read-Check or Write-Check instruction cannot be 
completed because of a checksum error. 

2. The tape is in either end-zone and cannot find its way out. 

If the latter occurs, the tape can be manually moved out of 

the end-zone. Typing Control C will cause the command to be 

re-executed. If you are in end zone, you must manually wind tape. 

13.1.8 "UNIT n 
SET WRITE ENABLE" 

A write instruction to unit n cannot be completed because the 

tape is protected. Typing Control C will cause the command to be 

re-executed. Make sure to set the write enable switch. 

13.2 Messages Occurring Anytime 

The following messages may appear at any time: 

13.2.1 "TAPE OPERATION IN PROGRESS" 

This message is displayed whenever tape is being moved and 

there is no more appropriate message to be displayed. 

execution, this message is always displayed during tape instruction 

During DUP 

processing. 

13.2.2 "LOADING xxMw(" 

DEMO USER Program XMcxXx is being loaded and will be started 

as soon as the load is complete. 
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14.0 Programming Conventions for DEMO User Programs 

DEMO User Programs which are to run under the PDP-12 DEMO 

Monitor are relatively easily implanted in the total DEMO System. 

Due to certain hardware restrictions it is not possible to check 

for certain program operations which might interfere with the 

proper operation of the DEMO Monitor. Accordingly, the following 

programming restrictions must be placed on DEMO User Programs. 

14.1 DEMO User Program Instruction Restrictions 

TTY interrupt, ION (General Interrupt), Instruction Trap, 

and Tape Trap should not be turned ofg except as noted in 14.7.1, 

be low. 

The DEMO Monitor runs with these PDP-12 features enabled to 

permit it to check for LINCtape errors and provide overriding 

control of the TTY keyboard. Disabling of any of the above 

features will prevent error checking and TTY control and thus 

should be avoided, although it cannot be prevented. 

14.2 Special Functions Register 

SF bits 4 Character Size, and 5,Fast Sample,are the only bits 

in the SF which may be modified by a DEMO Program: otherwise, you 

run at your own risk. 

14.3 DEMO User Program (DUP) Core Use (up to 6K Decimal:) 

DUP'S are restricted to LINC Memory Segments 2, 3, 4, 5, 6 ,  and 

7 (PDP-8 loc. 4j@&d-17777). PDP-8 page zero references 0-177 are 

- not a 1 lowed. 

14.4 DUP Start Conditions 

DUPs must start in LINC mode at LOC. 2g in segment 2 although 

they may contain either PDP-8, LINC, or mixed mode. 
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14.5 DUP use  of LINCtape (SCRATCH.) 

LINCtape b locks  0-28 u n i t  $3 and 16-17 u n i t  1 a r e  r e se rved  f o r  

u se  by t h e  DEMO Monitor,  s i n c e  DEMO Monitor t a p e s  a l s o  c o n t a i n  D I A L ,  

t h e  LINCtape b locks  used by D I A L  a r e  aLso reserved. Blocks 103-152 

a r e  reserved f o r  a s c r a t c h  a r e a  (SCRATCH.) and i s  t h e  o n l y  l e g a l  

a r e a  DEMO Monitor r ecogn izes  a s  w r i t e a b l e  by DEMO U s e r  Programs. 

14.6 DUP Write P r o t e c t i o n  

LINCtape b locks  103-152 on any u n i t  should be a v a i l a b l e  f o r  

w r i t i n g .  Reading i s  permitted anywhere on any u n i t .  SCRATCH 

b locks  103-152 i s  a D I A L  f i l e  which r e s e r v e s  t h o s e  b locks  on 

DEMO Monitor t apes .  A t t e m p t s  t o  w r i t e  on any o t h e r  b locks  of 

t a p e  a r e  s topped by  t h e  DEMO Monitor. Con t ro l  C retries t h e  

i l l e g a l  i n s t r u c t i o n ;  Con t ro l  S r e l o a d s  t h e  DUP. 

14.7 Tape Extended Opera t ions  R e g i s t e r  

TEOR b i t s  1$3 and 11 (extended u n i t  b i t s )  a r e  t h e  on ly  TEOR 

b i t s  which may be a l t e r e d  by a DUP. 

14.7.1 NO PAUSE Tape Opera t ions  

Tape o p e r a t i o n  may o n l y  be performed i n  NO PAUSE mode by  

d i s a b l i n g  t a p e  traps b e f o r e  execu t ing  t h e  t a p e  i n s t r u c t i o n .  

Opera t ions  performed i n  t h i s  manner have f u l l  u se  of t h e  Tape 

Extended Opera t ions  Reg i s t e r .  

It should be noted t h a t  t a p e  o p e r a t i o n s  performed w i t h  t a p e  

t r a p  tu rned  o f f  a r e  no t  checked a t  a l l  by t h e  DEMO Monitor. 

14.8 Operate  I n s t r u c t i o n ,  OPR Usage ( a l s o  see paragraph 11 .2)  

S e v e r a l  OPR i n s t r u c t i o n s  a r e  provided f o r  use  by DUPs. The 

fo l lowing  paragraph specifies these i n s t r u c t i o n s  and the i r  use.  

14.8.1 RETV (OPR5) 

RETV may be used t o  r e t r i e v e  t a p e  l o c a t i o n  informat ion  about 

any f i l e  i n  t h e  DEMO Index. It i s  c a l l e d  a s  fo l lows:  
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14.8.1 RETV (OPR5) (cont inued)  

RETV /OPR5 

ADDR /Address of parameter r eg ion  

ADDR must be a LINC-mode address .  The parameter r eg ion  

must be i n  t h e  c u r r e n t  I n s t r u c t i o n  F ie ld .  Its format i s :  

ADDR, TEXT ' I .  FILENAM" 
5606 
1114 
0516 
0115 

.FILENAM must  be t h e  f u l l  8 c h a r a c t e r  name a s  i t  appears  i n  

t h e  D I A L  Index and i f  no t  8 c h a r a c t e r s ,  f i l l  wi th  778. 

RETV r e t u r n s  t h e  fo l lowing  informat ion  i n  ADDRf4, 5, 6, and 7: 

ADDR -t 4 
ADDR +- 5 
ADDR t 6 
ADDR f 7 

Source b lock  number 
Source l eng th  
Binary  b lock  number 
Binary l eng th  

I f  no e n t r y  i s  found i n  t h e  DEMO INDEX f o r  .FILENAM, A D D R ~ ~ ,  

5, 6, and 7 w i l l  n o t  be a l t e r e d .  

14.8.2 NEXT (OPR6) 

NEXT i s  a v a r i a t i o n  of EXIT (14.8.3) which causes  t h e  next 

DUP which i s  a m e m b e r  of t h e  same group t o  be loaded i n  p r e p a r a t i o n  

f o r  execut ion.  It i s  l o g i c a l l y  e q u i v a l e n t  t o  typ ing  Con t ro l  N 

dur ing  DUP execut ion .  

I f  t h e r e  a r e  no f u r t h e r  DUPS i n  t h e  group, Disp lay  Index 

w i l l  be en te red .  

14.8.3 EXIT (OPR7) 

EXIT is  provided  t o  be used i n  t h e  place of e i t h e r  PDP-8 

mode or LINC-mode HLT i n s t r u c t i o n s ,  a l though it must be executed i n  

LINC-mode. It w i l l  r e d i s p l a y  t h e  DEMO Index. 
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14.8.4 XCHN (OPRll) 

XCHN e x t e n d s  t h e  i n t e r r u p t  service c h a i n  t o  a l low p r o c e s s i n g  

of i n t e r r u p t s  from devices o t h e r  t h a n  t h e  c o n s o l e  Te le type  or 

LINCtape. I t s  u s e  i s  a s  fo l lows :  

XCHN 

RNAME 
PMODE 

LMODE 

/Opal3 

/Routine name i n  f u l l  PDP-8 mode 
Address . 

. 
The f o l l o w i n g  r e s t r i c t i o n s  a p p l y  t o  t h e  r o u t i n e  RNAME: 

I n t e r r u p t s  must n o t  be enabled .  

The r o u t i n e  must s t a r t  and f i n i s h  i n  PDP-8 mode a l though  

LINC-mode may be used w i t h i n  t h e  r o u t i n e .  

The r o u t i n e  should  be i n  t h e  f o l l o w i n g  format :  

RNAME, fl 

. 
/En t ry  p o i n t  

/Tes t  d e v i c e s  and 
/set o r  c l e a r  
/ i n t e r n a l  f l a g s  

JMP I RNAME /Return - no f l a g s  found 
ISZ RNAME /Re tu rn  t o  .tl i f  t h e  
JMP I RNAME / sou rce  of t h e  i n t e r r u p t  

/was i d e n t i f i e d .  

14.8.5 OKST (OPR12) 

OKST i s  p rov ided  t o  per form t h e  same f u n c t i o n  a s  KST. 

Because t h e  DEMO Monitor o p e r a t e s  w i th  i n t e r r u p t s  on, t h e  keyboard 

f l a g  w i l l  never be appa ren t  t o  t h e  DUP. OKST tests an  i n t e r n a l  

keyboard f l a g  and f u n c t i o n s  j u s t  l i k e  KST. Note t h a t  OKST can  

n o t  be used i n d i r e c t l y ,  a l though KST can (KST I). 
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14.8.6 KBDA (OPR13) 

KBDA r e t u r n s  t h e  f u l l  A S C I I  keyboard c h a r a c t e r  l a s t  received 

i n  t h e  AC. The c h a r a c t e r  i s  echoed, and l i n e  geeds a r e  provided 

fo r  c a r r i a g e  r e tu rns .  I f  no c h a r a c t e r  h a s  been r ece ived  s i n c e  

t h e  l a s t  KBD or KBDA, then  one of t h e  fo l lowing  occurs :  

I f  t h e  I b i t  i s  on i n  t h e  KBDA i n s t r u c t i o n ,  t h e  DEMO Monitor 

w a i t s  f o r  a c h a r a c t e r  from t h e  keyboard be fo re  r e tu rn ing .  

If t h e  I b i t  i s  no t  on, t h e  i n s t r u c t i o n  r e t u r n s  wi th  a c l e a r  

AC. 

14.8.7 TYP (OPR14)  

TYP causes  t h e  f u l l  A S C I I  c h a r a c t e r  i n  t h e  AC t o  be typed 

on t h e  console  TTY. 

14.8.8 XBD (OPR15) 

KBD func t ions  s i m i l a r l y  t o  KBDA, except t h a t  t h e  LINC-code i s  

r e tu rned  i n  t h e  AC r a t h e r  than  t h e  f u l l  A S C I I  code. I f  t h e  code 

r e tu rned  i s  a C A S E  (238), t h e  next KBD w i l l  r e t u r n  t h e  LINC-code. 

I f  no c h a r a c t e r  h a s  been r ece ived  s i n c e  t h e  l a s t  KBDA, t h e  

i n s t r u c t i o n  behaves t h e  same a s  KBDA (see paragraph 14.8.6). 

14.9 DUP I n s t r u c t i o n  R e s t r i c t i o n s  

The DUP s h o u l d  no t  h a l t  or do anything which l eaves  t h e  

system i n  limbo (i.e., I O F ;  JMP .). These s i t u a t i o n s  cannot  

be t rapped  or detected by t h e  DEMO Monitor. 
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15.0 D U P  TEXT Fi les  (Summary and H e l p  Frames) 

DUP H e l p  and Summary Frame f i les  are prepared  us ing  t h e  

TEXT pseudo-op i n  D I A L .  

expects t o  f i n d  an assembled b i n a r y  f i l e  wi thout  a header  b lock  

l o c a t e d  i n  t h e  b locks  i n d i c a t e d  i n  t h e  DEMO INDEX a s  t h e  source  

b locks  of a DUP. W e  do not  use t h e  source  b locks  a s  a c t u a l  source ,  

b u t  r a t h e r  b i n a r y  DUP TEXT f i l e s  con ta in ing  t h e  Summary and H e l p  

Text f o r  t h a t  DUP. They fol low t h e  s t anda rd  P D P - 1 2  QANDA conven- 

t i o n s ,  p l u s  t h e  followng r u l e s :  

It should be noted t h a t  t h e  DEMO Monitor 

1. DUP d i s p l a y  frames cannot  exceed 256 c h a r a c t e r s  ( inc lud ing  

QANDA c o n t r o l  c h a r a c t e r s ) .  

2 .  D U P  d i s p l a y  f i l e s  must con ta in  t h e  Summary Frame a s  t h e  

f i r s t  frame of t he  f i l e .  

3.  DUP d i s p l a y  f i l e s  must c o n t a i n  an odd number of DEMO H e l p  

Frames (Summary Frame p l u s  odd number of Help Frames even number of 

t a p e  b locks ,  a s  i l l u s t r a t e d  i n  f i g u r e  15-2. 

4, DUP d i s p l a y  frames must be a l i g n e d  on 2@@, word bound- 

a r i e s  beginning a t  *@. 
15.1 D U P  Summary and H e l p  Frame Assembly and 

S t  or age Procedure 

1. A s s e m b l e  as usual .  

2. S t o r e  a s  some s c r a t c h  b i n a r y  f i l e ,  (i.e., SB DOG, N ) .  

3. Crea te  a fake  source  f i l e  f o r  t h e  DUP f o r  which t h e  

c u r r e n t  text i s  be ing  prepared which i s  one b lock  less than  t h e  

number of b locks  i n  t h e  saved b i n a r y  of t h a t  text. 

4. Using t h e  P I  procedure,  t r a n s f e r  t h e  saved b i n a r y  text  

( w i t h  t h e  header  block ignored)  t o  t h e  f ake  source  f i l e  j u s t  

c r ea t ed .  
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N =  
LB = 

Number of Help Frames (must always be odd) 
Number of LINCtape blocks required to keep 
Summary and Help frames for a particular DUP. 

LINC TAPE 

1st Help 
Frame 

*400 
2nd Help 
Frame 

*600 . 

LB= N+1 header bl 
SOURCE 2 

ummary 
Frame 

*Successive 

Boundaries 
define the 

* 
Start of 
each 
Help 

* Frame to 
N frames 

> 

* (N*200) 
Last Help 
Frame 

i-. / 
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16.0 Crea t ing  a DEMO Monitor Tape 

The fo l lowing  procedure may be used t o  c r e a t e  a DEMO Monitor t a p e  

a f t e r  any changes or modi f i ca t ions  have been made t o  anyMoni tor  Code. 

16.1 Cross Segment References 

Each subsystem of t h e  DEMO Monitor (except LOADER) has  a 

s e c t i o n  of r e f e r e n c e s  t o  o t h e r  subsystems. I n  t h e  event  t h a t  a 

mod i f i ca t ion  i s  made which moves any of t h e  r e fe renced  l o c a t i o n s ,  

t h e  r e f e r e n c e  assiqnments  i n  o t h e r  'subsystems must be rev i sed .  

16.2 Assembly 

Each subsystem is  se l f - con ta ined  and may be assembled a s  an 

e n t i t y  i n  t he  convent iona l  manner us ing  D I A L ,  sav ing  b i n a r i e s  

of each subsystem. 

16.3 The DEMO Monitor b i n a r i e s  

The b i n a r i e s  should be copied as  noted below t o  c r e a t e  a 

s e l f - load ing  DEMO Monitor. See f i g u r e  page 16-2, 

Note t h a t  t he  f i r s t  b lock  of t h e  saved b i n a r y  i s  a header  b lock ,  

so t h e  f i r s t  program block  i s  . the one a f t e r  t h e  header  block 

from t h e  D I A L  Direc tory .  

and SEGl i s  empty and a u t o m a t i c a l l y  gene ra t ed  by D I A L  A s s e m b l y .  

See s e c t i o n  4.4 of t h e  LAM-DIAL Manual, DEC-12-SEZB-D. 

The l a s t  b lock  i n  t h e  b i n a r y  of SEG$ 

16.3.1 "PIPing" t h e  pieces t o g e t h e r  

FILE RELATIVE FILE: 

SEG@ 
SEG@ 
SEG@ 
SEG@ 
S E G l  
S E G l  
SEG 1 
S E G l  
I N I T L I Z E  
I N I T L I Z E  
LOADER 

Block 2 
Block 3 
Block 4 
Block 5 
Block 2 
Block 3 
Block 4 
Block 5 
Block 2 
Block 3 
Block 2 

Copy t o  DEMO Monitor Tape Block 1 
Copy t o  DEMO Monitor Tape Block 2 
Copy t o  DEMO Monitor Tape Block 3 
Copy t o  DEMO Monitor Tape Block 17 
Copy t o  DEMO Monitor Tape Block 4 
Copy t o  DEMO Monitor Tape Block 5 
Copy t o  DEMO Monitor Tape Block 6 
Copy t o  DEMO Monitor Tape Block 7 
Copy t o  DEMO Monitor Tape Block 18 
Copy t o  DEMO Monitor Tape Block 11 
Copy t o  DEMO Monitor Tape Block 8 
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16.4 T a l k  BALLOON 

T h e r e  is no symbolic for the T a l k  BALLOON. The binary for 

the t a l k  ba l loon  is BALLOON. 

FILE: RELATIVE FILE: 

BALLOON B l o c k  2 Copy to DEMO Monitor T a p e  B l o c k  12 
BALLOON B l o c k  3 C o p y  to DEMO Monitor Tape B l o c k  13 
BALLOON B l o c k  4 Copy to DEMO Monitor T a p e  B l o c k  14 
BALLOON B l o c k  5 Copy to DEMO Monitor T a p e  B l o c k  15 

16.5 DW-0 INDEX Creation 

D I AL- V2 
MARK 12 
P I P  
EX .PROG. 
AD DEMO 
B I NLOAD 
L8SIM 
CONVERT 
F OC ALSK 
FOCAL4K 
CAROLS 
LOADER 
I N I T L I Z E  
SEG0 
S E G 1  
BALLOON 
04-01 -70 

522 2 
51 1 
470 

524 1 520 
526 1 61 4 

535 
540 
543 
550 
573 
61 7 

635 2 637 
641 17 6 60 
663 34 717 
725 36 7 63 

77 1 
527 2 

7 
21 
2 
3 
3 P I  
3 A  
5 c  

23 3L0; 
21 / L0; 
1 1  / 

A 

NAME 

SEG0 1-3 

640r 
-------+ LOADER. 

DMO I NDX 

DA-DTST 
D D A T A l 2  
DMAGSPY 
DFRQANA 

1- 

D D I A L  
E F R E Q  12 7239 17 I EWAVES 
EB BALL ' / oEBASMEM I 
FSOLACE 

O F M U S I C  
FKALE I D 

0 FDRAW 

TDAYCOM 
TSTPWCH 

->La; 772s 4 
L0; 12 

LOAD DEMO TCLOCK 

G R E E T I N G  
I NDEXSRC 

SCRATCH 

SOURCE 
BN E L K S  

24 2 
26 4 
32 2 
35 2 
45 1 
46 2 
50 2 
52 1 
53 1 
54 1 
55 1 
56 1 
57 2 
61 2 
63 3 
66 1 
67 2 
71 1 
103 50 

B I NARY 
BN B L K S  

0 1  
1 3  
4 4  
10 1 
I 1  1 
12 5 
17 1 
20 2 
22 2 
165 3 
37 6 
153 10 
72 1 1  
163 2 
170 3 
173 3 
176 3 
201 5 
206 2 
210 6 
216 2 
220 3 
223 3 
226 16 
244 4 
250 6 
256 5 

776 1 
263 5 

16 - 2 



17.0 Operat ing Procedures (see Flow Char t  n e x t  pa,qe) 

17.1 Loading - Two t a p e s  (DEMO12 t a p e s  only)  

1. Mount both t a p e s  on u n i t s  and set t h e  u n i t s  t o  @ and 1, Be- 

cause  t h e  t a p e s  a r e  i d e n t i c a l ,  either tape can be on e i t h e r  un i t .  

2. Write Enable both tapes .  

3. P lace  @7@@ i n  t h e  L e f t  Switches and @@@@ i n  t h e  Right  

swi tches .  

4. S top  t h e  computer i f  it i s  running. 

5. Press I / O  PRESET 

6. Press DO and wa i t  f o r  t a p e  t o  s top  moving 

7. Press START 29 

The system w i l l  load  and begin  execut ion .  No f u r t h e r  

o p e r a t i o n s  a r e  r e q u i r e d  except a s  requested on t h e  d i s p l a y  scope, 

17.2 Loading - One Tape 

I n  t h e  event  t h a t  a s p e c i a l  t a p e  i s  t o  be used wi th  a DUP i t  

w i l l  be r e q u i r e d  t h a t  t h e  Index and Disp lay  Index be w r i t t e n  on 

t a p e  @ i n s t e a d  of 1. The s t a r t u p  procedure i s  then  t h e  same a s  

f o r  two t a p e s ,  b u t  t h e  DEMO Monitor t a p e  must be on u n i t  @ (Write 

Enabled) ,  and t a p e  1 m u s t  no t  be Write Enabled, I n  o rde r  f o r  DEMO 

Monitor t o  recognize  u n i t  1 f o r  i t s  Index ,use  i n i t i a l i z a t i o n  must 

t a k e  p l a c e  again.  L ikewise ,  i f . i n i t i a l i z a t i o n  s t a r t s - w i t h  u n i t  1 on, 

t h e  Monitor assumes it should be on du r ing  a l l  your DEMO use. The on ly  

way t o  g e t  DEMO t o  s t o p  looking a t  u n i t  1 i s  t o  go through i n i t i a l i z a -  

t i o n  again.  

17.3 R e  st a r t  i n q  

I f  i t  i s  necessa ry  t o  r e s t a r t  t h e  DEMO Monitor,  t h e  s t a r t i n g  

procedure ( inc luding  i n i t i a l i z a t i o n )  must be reexecuted.  The loading  

procedure i n  17.1 o r  17.2 should be fol lowed or else use  of t h e  D I A L  

F i l e  AD DFNO w i l l  s t a r t  t h e  DEMO Monitor w i t h o u t  having t o  t o g g l e  

t h e  console  switches.  
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17.4 Terminat ing 

No s p e c i a l  procedure i s  reqyired f o r  t e r m i n a t i n g  t h e  DEMO 

Monitor. 

17.5 Er ro r  Cond i t ions  

A l l  run t ime e r r o r s  a r e  handled s i m i l a r l y .  I n  a l l  c a s e s ,  a 

r easonab le  s t a t e  w i l l  be e n t e r e d  i f  a C o n t r o l C  is s t r u c k  except 

i n  t h e  c a s e  where an u n c l e a r a b l e  i n t e r r u p t  occurs .  I n  t h a t  c a s e ,  a 

r e s t a r t  i s  r e q u i r e d  a f t e r  t h e  u n c l e a r a b l e  i n t e r r u p t  i s  removed. 

I f  the  i n i t i a l i z a t i o n  r o u t i n e s  have any d i f f i c u l t y  r ead ing  

i n  t h e  Block 20 Index, t he  message “BAD TAPE - RESTART DEMO” may 

appear.  Occas iona l ly ,  a simple r e s t a r t  from step 2 of 17.1 w i l l  

g e t  p a s t  t h e  e r r o r .  I f  t h a t  f a i l s ,  t a p e  u n i t s  fl and 1 should  be 

swapped and an a t t empt  should be made t o  run  from t h e  o t h e r  tape .  

17 - 2 



DEMO12 U S E  FLOW CHART 

START i 

MOUNT DE24012 T A P E  ON 
U N I T  a' S E T  W R I T E  
REMOTE ON BOTH UN I N  LOCAL, OTHERWISE SLIITCHES 
AND WIND T A P E S  MOUNT ANOTHER DEMO12 T O  

SET A L L  -4 
WANT B Y  P U T T I N G  I T  4C ONS OLE 

D P E  ON 1 

OES T A P E  MOVE? %HIT DO>- d 

I N  LEFT AND R I G H T  
S W I T C H E S  

I 
ON - T R Y  A G A I N  
W I N D  MORE LEADER B Y  
P R E S S I N G  LEFT ROCKER A 

DEMO12 I N I T I A L I Z E S  ERROR MESSAGE 'SET' 
B Y  SCANNING THE .--$TO REMOTE ON 
D I A L  D U P L I C A T E  
DIRECTORY I N  BLOCK 
20 AND CREATES ITS 

kOMMAND SUMMARY FRT 
W R I T E  ENABLE ON 'APPEARS WHICH CAN B E  
U N I T  f8 AND/OR RECALLED A T  ANY T I M E  
U N I T  1, T Y P E  G NOW BY H I T T I N G  C T R L  H 

T W I C E  T O  R E F R E S H  YOUR 
NOWLEDGE O F  THE DEMO ' HIT- COMMAND SET 

ANY 
KEY R 1 2  D I S P L A Y S  

OMMAND SUMMAR 

[OWN I N D E X  I N  17 J 

A L L  T H E  X H I L E  
D I S P L A Y I N G  
I N I T I A L I Z A T I O N  
I N  PROGRESS 

TALK 
I N D E X  T O  ON 
GROUP D------ ME T T Y  
GROUP E------ 

T H E  DEMO I N D E X  1 .I 

T Y P E  I N  PROGRAM I S  NOW D I S P L A Y E D  
W I T H  ALL PROGRAMS 
YOU MAY C A L L  BY 

I F  YOU SPELL T H E  T Y P I N G  ONE O F  T H E  
PROG NAME IVRONG GROUP L E T T E R S  OR 

ONLY LEGAL COMMAND 
THAT DOES ANYTHING 

E M 0 1 2  T E L L S  YOU. 
PROGRAM D I S P L A Y E D  

R E P L A C E S  I N D E X  
D I S P L A Y  WHEN 
DEMO12 F I N D S  
T H E  BLK # 'S  PROGRAM EXECUTES 
OF SOURCE AND 
B I N A R Y  OF T H E  

W I T H  MONITOR 
WATCHING FOR C T R L  
KEYS OR A N Y  ODD USER 
O P E R A T I O N S  SUCH A S  
T R Y I N G  T O  W R I T E  ON 
T A P E  I L L E G A L L Y ,  OR 
S H U T T I N G  POWER O F F ,  

T O  MOVE BACKWARD OR FORWARD I N  H E L P  
FRAMES. I I I 





D I A L  Character S e t  

Keyboard 

A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 
0 
P 
Q 
R 
S 
T 
U 
V 
w 
X 
Y 
z 
[ (SHIFT~K) 
\ (SHIFT/L) 
1 (SHIFT/M) 
I. 

SPACE 
4- 

1 

,I 

# 
$ 
p 
0 

& 
I 

( 
1 * 

External 
(ASCII) Inter na 1 

3 0 1  
3 0 2  
3 0 3  
3 0 4  
3 0 5  
3 0 6  
3 0 7  
3 1 0  
3 1 1  
3 1 2  
3 1 3  
3 1 4  
3 1 5  
3 1 6  
3 1 7  
3 2 0  
3 2 1  
3 2 2  
2 3 2  
3 2 4  
3 2 5  
3 2 6  
3 2 7  
3 3 0  
3 3 1  
3 3 2  
3 3 3  
3 3 4  
3 3 5  
3 3 6  
3 3 7  
2 4 0  
2 4 1  
2 4 2  
243 
2 4 4  
2 4 5  
2 4 6  
247 
2 5 ~  
2 5 1  
2 5 2  

1 
2 
3 
4 
5 
6 
7 

1 0  
11 
1 2  
1 3  
1 4  
1 5  
1 6  
1 7  
2 0  
2 1  
2 2  
23 
24 
2 5  
2 6  
2 7  
3 0  
3 1  
3 2  
3 3  
3 4  
3 5  
3 6  
Illegal (not displayed 
40 
4 1  
42  
Illegal (not displayed 
44 
45  
46  
Illegal (not displayed) 
5 0  
5 1  
52  





C h a r a c t e r  S e t  (Cont)  

Keyboard 

+ 
I - 

i 
B 
1 
2 
3 
4 
5 
6 
7 
8 
9 

I 

< 
- - 
> 
? 
@ 

LINE FEED 
RETURN 
ALTMODE 
RUBOUT 
CONTROL/I (TAB) 

Ex te rna  1 
( A S C I  I ) 

2 53 
254 
2 5 5  
256 
257 
2 6 0  
2 6 1  
2 6 2  
263 
264 
2 6 5  
2 6 6  
267 
27 0 
2 7 1  
27 2 
273 
274 
275 
276 
277 
3 0 0  
2 1 2  
2 1 5  
3 7 5  
3 7 7  
2 1 1  

I n t e r n a l  

53 
5 4  
55  
5 6  
57 
6 0  
6 1  
6 2  
63 
64 
65  
66  
67 
7 0  
7 1  
7 2  
7 3  
7 4  
7 5  
7 6  
77 
I l l e g a l  ( n o t  d i s p l a y e d )  
3 7  
43 ( n o t  d i s p l a y e d )  
None 'I 

None It 
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HOW TO OBTAIN SOFTWARE INFORMATION 

Announcements for new and revised software, as well as programming notes, software problems, and documenta- 
tion corrections are published by Software Information Service in the following newsletters. 

D i g i t a l  S o f t w a r e  News for t h e  PDP-8/12 F a m i l y  
D i g i t a l  S o f t w a r e  News fo r  t h e  PDP-9/15 F a m i l y  
PDP-G/PDP-lO S o f t w a r e  B u l l e t i n  

These newsletters contain information applicable to software available from Digital’s Program Library 

Please complete the card below to place your name on the newsletter mailing list. 

Questions or problems concerning DEC Software should be reported to the Software Specialist at your nearest DEC 
regional or district sales office. In  cases where no Software Specialist is available, please send a Software Trouble 
Report form with details of the problem to: 

Software Information Service 
Digital Equipment Corporation 
146 Main Street, Bldg. 3-5 
Maynard, Massachusetts 01754 

These forms, which are avaiiable without charge from thC Program Library, should be fully filled out and accompa- 
nied by teletype output as well as listings or tapes of the user program to  facilitate a complete investigation. An 
answer will be sent to the individual and appropriate topics of general interest will be printed in the newsletter. 

New and revised software and manuals, Software Trouble Report forms, and cumulative Software Manual Updates 
are available from the Program Library. When ordering, include the document number and a brief description of 
the program or manual requested. Revisions of programs and documents will be announced in the newsletters and 
a price list will be included twice yearly. Direct all inquiries and requests to: 

Program Library 
Digital Equipment Corporation 
146 Main Street, Bldg. 3-5 
Maynard, Massachusetts 01754 

Digital Equipment Computer Users Society (DECUS) maintains a user Library and publishes a catalog of programs 
as well as the DECUSCOPE magazine for its members and non-members who request it. For further information 
please write to: 

DECUS 
Digital Equipment Corporation 
146 Main Street 
Maynard, Massachusetts 0 1754 

- .- - - - - - - - - - - - - - - 
Send Digital’s software newsletters to: 

Name 
Company Name 
Address 

My computer is a 
(zip code) 

PDP-8/1 O PDP-8/L O 
LINC-8 O PDP-12 0 
PDP-9 O PDP-15 0 Please specify 
PDP-10 0 OTHER 0 

My system serial number is (if known) 
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READER’S COMMENTS DEMO12 TECHNICAL 
REFERENCE MANUAL 
DEC-1ZMRZA- D 

Digital Equipment Corporation maintains a continuous effort to improve the quality and usefulness of its 
publications. To d o  this effectively we need user feedback - your critical evaluation of this manual. 

Please comment on  this manual’s completeness, accuracy, organization, usability, and readability. 

~ _ _ _ _ _ _ _ ~ _ _ _ _ _  ~~ 

Did you find errors in  this manual? 

How can this manual be improved‘? 

~~~ ~ 

DEC also strives to keep its customers informed of current DEC software and publications. Thus, the following period- 
ically distributed publications are available upon request. Please check the appropriate boxes for a current issue of the 
publication(s) desired. 

0 

0 

0 

Software Manual Update, a quarterly collection of revisions to current software manuals. - 
User’s Bookshelf, a bibliography of current software manuals - 
Program Library Price List, a list of currently available software programs and manuals. 

Plcasc describc your position. 

Name . 

Street . 

City, State Zip or Country 

Organ iza t ion 

De part men t 
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